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ABSTRACT

This dissertation describes a sustainable development extension plan (Sudex Plan) to help
communities in developing countries achieve Goal 1 of the United Nation’s Millennium
Development Goals (MDG). Goal 1 focuses on reducing poverty and hunger by 50% by the year
2015, but all the MDG are interrelated and one can not be achieved without considering the
others, and to attain any is an empty accomplishment without ways to ensure that they can be
sustained and continuously improved with the means to pass on the information, knowledge and
lessons learned from community to community, generation to generation. The Sudex Plan is a
comprehensive participatory synergistic partnership between a community and Sudex to develop
and implement a strategic master plan integrating engineering and scientific methods, and
business management and socio-economic practices with public affairs and community planning
strategies and tactics.

The community provides the direction, management and leadership;

Sudex provides the nexus of consilience and information, facilitation and coordination. Together
through collective learning and innovation extension through continuous improvement and
progress toward self sufficient sustainable development is achieved. The various methods are
tried and true, drawn from their respective tool kits; it is the integration, wholeness and
conditions to which the Plan is to be applied that are unique. While initial stages of the Sudex
Plan have been initiated in Ghana, Thailand and Cambodia with enthusiastic support and
participation by the communities, the Plan has yet to be fully implemented, but applying proven
techniques in an innovative manner should yield positive results and there is no reason to assume
the application will prove to be the exception. We learn by the doing; the community’s welfare
improves; success within a community leads to passing on the knowledge and lessons learned to
the neighboring village, the momentum leads to continuity, which leads to sustainability and
through geometric progression the vortex uncurls outwardly, its radius of influence forever
expanding as each level of poverty is consumed until its only relevance is as a comparative
measure relative to wealth. This is the essence and promise of the Sudex Plan
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CHAPTER 1
INTRODUCTION
“Overcoming poverty is not a gesture of charity. It is an act of justice. It is the protection of a
fundamental right, the right to dignity and a decent life.” –Nelson Mandela, 2008

Poverty is generally seen as the isolated problem contained within the borders of developing
countries, boundaries of the reservations and settlement camps, or the territorial street of the
ghettos, barrios and slums. The boundaries are thought of as infinite vertical walls at which all
the social characteristics of the population contained therein terminate. There is little awareness
that in fact the walls are only as thick as a line on a piece of paper, and that there is no action
within one layer of society that does not affect those on the other side.

We associate pollution

and environmental degradation with the wealthy, crime and punishment with the poor, when
there is substantial if not greater environmental damage as a result of poverty and monetary
damage by white collar crime far exceeds that of the poor and cost to society for addressing (or
maintaining) levels of poverty may well be equal to both.

The affects of poverty are like heat

drawn to cold and the reservoir is much larger than that of the sink. Eradicating poverty has
significant social and environmental benefits.

This dissertation provides a plan to assist

impoverished communities in developing countries eradicate poverty at the core, with the hope
that success in one village will lead to success in others, until poverty is measured by the ability
one has to afford non essential goods.

1

1.1 Poverty

Poverty is a broad term that generally does not distinguish between the poor in the developed
nations and those in the undeveloped, and yet has significant different circumstances depending
upon location. One is considered poor when the person’s income falls below their country
specific threshold criteria set by the nation’s economic policy. In general, the criterion is much
higher in developed countries then in developing ones, and the percentage of the poor are much
lower.

Economists differentiate between absolute or extreme poverty (purchasing ability to obtain basic
essential needs for living) and relative poverty (purchasing ability to attain a national standard of
living). [1, 2, 3] A good example of relative poverty would be to compare the perception of
poverty along the US/Mexico border to the perception of poverty several hundred miles to north
or south of the border. A great number of people from the interior of Mexico up root their life
and families risking life and limb to escape their conditions to seek a “ better” life at the border;
very few if any would do so from the interior of the US (except perhaps those involved with drug
trafficking).

Essential Needs
There is a significant yet avoidable lack of accessibility to basic essential needs in developing
countries resulting in serious health problems, fostering total dependency on outsiders with little
or no opportunity to become self sufficient. Even when essential needs are provided for by
donor multi-lateral agencies and humanitarian non-governmental organizations (NGOs), the net

2

effect on overall extreme poverty is relatively small [4] and in those exceptional cases of
impressive progress there is insufficient followup and feedback to extend the progress to
neighboring communities. Muhammad Yunus is the exception on both fronts and his model of
microloans has become a global phenomenon. [5]

Until recently the international absolute poverty level was anyone living on an income less than a
dollar a day established by the World Bank. This benchmark or poverty line was raised to $1.25
dollar a day in 2008 when it was determined that the extreme poverty level in the poorest
countries was being understated by approximately 400 million people. [3] The poverty line for
middle income countries is set at $2.00 per day. The Wealthy nations establish their own poverty
line threshold, which in the US varies with number living in and type of household (e.g. farm and
female house holds). It is $13/day for a family of four. It may be of interest to note that nearly
60% of all Americans will spend at least one year of their life living below the US poverty line.
[4]

There have been a relatively consistent number of people living below the poverty line in the US
around 13% (approximately 37 million) for the past 20 years. The current estimate below the
extreme poverty line on an international basis is about 1.4 billion and nearly 2.7 billion below the
$2.00 poverty line. [4] This is equivalent to about 40% of the total global population. These
numbers are highly controversial and vary significantly depending upon the source. There are
reports that state as high as 4.4 billion or 67% percent is more representative of poor and middle
countries, and if the definitions for the wealthy nations are incorporated the percentage would be

3

exceedingly higher and all the more so if relative poverty rates were included. This dissertation
uses the World Bank figures as the generally accepted data base.

Sudex definition of poverty
For the purposes of this dissertation, poverty is the condition in which there is insufficient
resources to obtain any one of the primary essential needs or take advantage of opportunities to
ensure sustainable good health and welfare of one’s family.

The primary essential needs are

identified as those needs (nutrition, sanitation, shelter, energy, clothing, clean water, and health
care) necessary to ensure adequate health for all ages and genders within the extended family to
prevent premature death, preventable diseases, deformities, and disabilities. Primary essential
opportunities are those necessary to achieve sustainable self sufficiency and ensure self reliance
through capacity building and empowerment (participatory governance, literacy, information,
training and employment).

Historic perspective of poverty
A large portion of the world population living in a state of dire poverty is not a modern
phenomenon according to Angus Maddison in his much respected and often cited studies. [6] In
fact it has been the norm throughout most of history, with significant decreases only occurring
since the 18th century and the advent and direct consequence of the industrial revolution. [6, 7]
Fogel discussed hunger and premature death a historical context through 2100. [8]

It was not until after World War I when a conscious and concerted effort to curb poverty was
undertaken. However, to date most the efforts have not resulted in a significant change. In part
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this is because of increasing populations, as well as lack of knowledge and experience on how to
accomplish it, compounded by misguided trusts and self interest precedence.

Millennium Development Goals
One of the most ambitious initiatives came out of the World Summit on Sustainable
Development held in Johannesburg, in September of 2000 during which 189 countries endorsed
the Millennium Declaration [9] from which the eight Millennium Development Goals (MDG), to
be met by the year 2015, were established. The MDG focus on combating poverty and hunger,
health, gender, literacy, discrimination against women, developing a global partnership for
development; and ensuring environmental sustainability.

The first MDG is to reduce by a half the proportion of people that were living on less than a
dollar a day in 1990 by the year 2015. In its 2008 update report [10] the UN concluded that
while reductions from 1.8 billion in 1990 (UN base year for 2000 MDG) to 1.4 billion 2005
had occurred, this was largely due to Asia’s and particularly to China’s bourgeoning economy
and decreasing population resulting in 475 million people being lifted out of poverty.

This

accounts for most to the decrease implying that no significant changes occurred elsewhere. In
fact, the report states that while there was a decrease in poverty levels in India, there was net
gain in the numbers living in poverty due to its growing population and an increase by nearly
100 million in Sub Saharan Africa, partly due to the redefined poverty line. According to this
report, if the current trends continue there will still be 1 billion people living in extreme poverty
in 2015. This is a reduction of 44% which would appear not so bad relative to failures in
previous initiates during which an overall increase was observed. However, if the overall
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decrease is solely attributable to China, and China’s decrease is primarily due growing economy
and decreasing population, the decrease has had little to do with MDG interventions. Therefore
it is unclear how this projected reduction can occur, unless reducing the numbers in China alone
is sufficient and the UN can take the credit. However, the reduction in China probably has little
to do with interventions by the UN and the developed nations (China is still considered a
developing country).

From this perspective, no significant net reduction was made outside of

China; in fact the numbers are increasing in Africa and India.

The poverty statistics from both China and India, illustrate the significance of growing
economies and population on effecting poverty levels.

What would have been the results if

China had not implemented a stringent and very controversial birth control program? Is the
decrease in poverty levels as a function of China’s birth policy, worth the decreased population
and pending gender imbalance? The answer to this is well beyond the scope of this study, but
raises an important issue of unintended consequences that are addressed in Chapter 3.

To accomplish these goals the UN has established a strategy to provide support to those
countries which satisfy a specific criteria, one of which is to develop an internal country specific
“road map” as how the country will use provided funds or debt forgiveness to achieve the goals
incorporating a program to assure corruption will not prevent the funds from reaching those for
which it is intended at the community level. [11]

The paradigm is to consider the economic

strata as a pyramid with the most impoverished communities at the base with wealth increasing
toward the apex.
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There are many global institution strategies, methods and approaches, each with its own merits,
but all are administered from outside and from the top down (such as World Bank, Millennium
Village Program, and the Asian Development Bank). [3, 11, 12, 13] This is primarily because
the funding is coming from the outside and the administrators have an obligation to ensure it is
applied as the providers prescribed. When funds are to be used for large infrastructure projects,
it takes years before completed and then all the more years before the benefits are felt by those at
the bottom of the pyramid…if at all. In addition, there are bureaucratic and political factors that
drain off a significant portion of the funds, and then of course there is the corruption built into
the system, understood and openly condemned and openly ignored.

However, the top down

approach does complete projects that could not be accomplished otherwise.

Millennium Village Program
Very little of the top down funds are applied directly at the base. An example is the UN’s
Millennium Village Program (MVP) as discussed above which considers itself a bottom up
approach since that is where the villages are located. The MVP consists of 12 groups or clusters
of villages in 10 Sub Saharan Africa countries purposely selected to be representative of the
“poorest of the poor”, and they do. [7, 10] It is a five year program, during which the villages
were promised an infusion of $1 million into their economy, as long as they and their
government provide support and carry through on the recommended programs.

There is a

participatory process, in which the villages are invited to contribute to the proceeding and a great
deal of training with a focus on agricultural improvements. The villages were initially thinking
they would be awarded a lump sum amount for cooperating. Bonsaaso, MVP village in Ghana,
thinking I was a UN representative when I made an unexpected visit, demanded their one million
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dollars. On a revisit a couple of years later, they understood and appreciated the assistance the
MVP had provided, and were quite proud of the accomplishments: improved farming yield, a
new school and nearly complete clinic, and a pilot program providing XO computers for the 4th
grade, as well as micro businesses including rabbit raising and a blacksmith shop. The
accomplishments and the change in attitude were impressive. (Figures 1.1 and 1.2)

Figures 1.1 and 1.2 – MVP-Bonsaaso, Ghana, Computer Pilot Program

At another MVP, Ruhiira in Uganda, they were equally proud of the women owned bank and
community store, a state of the art health clinic, as well as a community center that any town in
the US would love to have and the costs must have been significantly more than the village ever
could have afforded. To support the Ruhiira development program, the UN maintains staff
housing in the village, and large office complex in the city about 60 km away. They had a fleet
of the stereotypical Toyota’s outfitted with eight foot antennas, as well as a gaggle of gleaning
white “jungle” bikes lined up in row like a biker’s rally. (See Figures 1.3 through 1.8)
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MVP Ruhiira, Uganda

Figure 1.3 – MVP Women managed bank

Figure 1.4 – MVP-Farming Improvements

Figure 1.5 – Health Clinic

Figure 1.6 – Health Clinic

Figure 1.7 – Support motor pool

Figure 1.8 –

Most of the MVP projects are experimental and will not be completed for a few more years.
There is no permanent community trust fund. The money spent to support the MVP operations,
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would have make a nice nest egg to help sustain the progress after the program terminates—in
two years. After that the MVP will provide a coordinator, but no funds will be available. This is
not a bottom up initiative but a very nice top down pilot program. However, its sustainability
once the UN withdraws is questionable. A lot of lessons could be learned, but the information
can be difficult to get access to (the administration out of NY was not going to grant permission
to visit the villages, as if there was some access restraints, but if so, no one told the community
they were off limits. This is not to conclude the villages did not benefit, but only time will tell
whether their “success… shows how tailored strategies can overcome each challenge” to achieve
sustainable growth, as touted on their website. [10]

Non Governmental Organizations
There are numerous, literally thousands, of large and small, private and faith based non profit
humanitarian organizations working through out all the developing countries.

Their

accomplishments are impressive, although not always appropriate and none that I am aware of
provide assistance to empower the community as whole.

MDG are well intended and

ambitious, and necessary to identify needs on large scale, set objectives and administer and
monitor progress on national and global basis. At the interim level, there have been recent
private donors developing their own agendas to address selected specific causes, e.g. Bill Gates
to whom Warren Buffet has pledged a substantial portion of his wealth ($60 billion), and two
past presidents Jimmy Carter and Bill Clinton (who recently raised $73 billion of pledges to
global health).

Below this is a large cadre of well intentioned secular and faith organizations

generally seeking to address specific agenda items.

Typically they are private non profit

organization, generically referred to as non-governmental organization or NGO’s; however this
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can also include large corporations and for profit organizations.

For the purposes of this

dissertation, NGO’s refer to private non profit organizations in the generally used context.

It was not all that long ago that there was less than 100 NGOs working on the poverty issues in
general (water, environment, starvation, conservation, etc.). There are now over 30,000, the
larger established (CARE, UNICEF, Heifer Organization, Doctors without Borders to name just
a few) affect a relatively large number of lives, while the smaller and newer ones (Human
Translation, Sustainable Village, Engineers without Borders) affect proportionately less but still
significant numbers and collectively they all affect a substantial number, but while the number is
difficult to estimate, it is only a small portion of all in need, which reportedly is increasing. [14]

One of the reasons for this, it is believed, is that while there is a rather comprehensive strategic
plan at the top of the pyramid laden with lofty goals and ideals, it is filled with complex legal
contractual terms and conditions, which becomes mired down by external international and
internal national politics, competing special interests, and lack of understanding of the technical,
logistical and cultural inhibitions at the bottom of the pyramid.

The upper strategic plan is

necessary, it provides the evidence of sincere intent and commitment of those at the top, which is
important if there is to be any trust that the goals are real and at least some of the funds may be
available to address the issues at the bottom. However, there is no strategic plan at the bottom,
and so those funds which do become available are generally directed to relatively small isolated
projects, shallow water wells, water treatment systems, latrines, solar powered appliances,
commuters, pumps, passing on of livestock offspring. There is nothing wrong with any of these
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endeavors in and by themselves and accumulatively they do benefit individual or small
communes.

Sustainability
Human sustainability is a function of many variables, including availability and reliance on
natural resources, social behavior and policy, economics, human nature and its codependence on
physical nature and its environment. It is currently recognized and generally accepted that on its
present course civilization is not sustainable. However, the path to sustainability is shrouded
with the overgrowth of uncertainty, misconceptions, disagreements, and controversy, but it is
generally agreed that the environmental undergrowth caused by degradation must be cleared
away.

The problem of sustainability is relatively new (in the sense that it has only recently been
recognized—it has always existed) and rather complex. It is complex not only because of the
scientific and engineering aspects, but also due to the broader range of stakeholders involved, the
high degree of visibility and transparency expected, and the historically adversarial and
contentious working environment to overcome. In addition, the decision making process now
extends beyond the property lines, and includes subjective and qualitative factors not previously
considered.

With the growing awareness of the need, there is also the increasing realization that with all the
rhetoric there are few quantifiable scientific and engineering methods to assess and measure
sustainability. The UN, European Union, Asian Development Bank, and the World Bank are but

12

a few of the institutions searching for a sustainability model to establish a benchmark of the
health, wealth and welfare of the community and quantify its ability to assess, improve and
sustain its well being, within its own best interest as determined by itself. To date there is no
such practical model available.

Capacity building and empowerment
Observations made during field trips to rural villages on which a significant part of the
dissertation research is based, determined that one of the critical things that is missing is lack of
proactive initiative, participation, and self determination by the communities themselves. This is
not a fault of community but rather a result of their lack of capacity to act on behalf of
themselves inherited in part by colonialism dependency without a transitional program to
promote self reliance.

If so empowered, the communities would not have to wait for some private or governmental
organizations to come knocking on the door. Such opportunity rarely knocks once, much less
twice. If opportunity does knock, it is often usually small project specific intervention
implemented by the dictates of the intervener rather than based on the needs of the community as
determined by the community. Almost always the dictates of the intervener are well intentioned,
but often in inappropriate or misplaced.

Even when appropriate, if the community is not

provided with sufficient information to understand why, they will not necessarily accept it at face
value, and if they are not part of the decision making process, they will not feel any commitment
to accept responsibility for maintaining something they do not understand.
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1.2 Sudex Plan
It is this lack of capacity that the Sustainable Development Extension Plan (Sudex Plan) seeks to
fill, i.e.: to mobilize and empower the community through self determination and proactive
participation and leadership to set its own course to alleviate poverty and achieve sustainable self
sufficiency.

Extensionalist vs. intervener
The role of the Sudex Plan is to serve, not as an intervener, but as an extensionalist. The
intervener as the dictionary defines so succinctly is someone who intervenes or intrudes. The
intervener and the village generally think of themselves as outsiders delivering some specific
invention. This is not imply that interveners are bad, programs are typically well defined and
their role within the community, well understood.

Extensionalist is not defined in the dictionary used (Merriam-Webster’s Collegiate Dictionary,
11th Ed.), but in using its succinct approach it is one who extends. Extrapolating from the many
definition for extension and extensional, the extensionalist is an extension agent, one who
extends information and provides tools and guidance how to utilize them to extend in scope and
capacity of the user; extending the resources to those otherwise unable to take advantage or gain
access to them; to spark a set of activities. The philosophical definition fits as well: to extend
with objective reality.

The extensionalist is modeled after the extension agents of the agricultural extension services in
the US and come to find out through most of the world. [15, 16] The agent does not dictate, but
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offers ways and means for the farmer to assess, measure, and manage in order to improve and
sustain quality and production. If the farmer choices to follow through, the agent can serve as
facilitator, coordinator and trainer. This is the role the Sudex extensionalist seeks to fill for
impoverished communities, by providing a strategic plan of action, a Sudex Plan, for the
community to achieve sustainable self sufficiency within the appropriate economy.

Synergistic alliance
The extensionalist and the community enter into a synergistic alliance, which provides the
community with tools to find and implement the solutions needed to meets its own self
determined goals. The extensionalist’s own self interest is served when the self interest of the
community he or she serves are served.

The Sudex Plan offers the community a method to exercise influence on its own destiny, to take
the initiative and be the agents of its own change.

At the very least it will provide the

community with a master plan to go by so it can determine its own course and seek out those
providers of the technology that is most appropriate for its needs. And if carried out to its full
potential, charts a course for continuous improvement which leads to sustainable self sufficiency.

Sudex strategy and tactic
The approach of this dissertation is to integrate scientific, engineering and management
techniques to develop a multivariate user friendly interactive model of complex codependent
systems, starting out at the bottom of the pyramid. It is the intent of post doctorate studies to
develop a top down approach, with an intermediate system to connect the two approaches.
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Carried over from graduate school days (25 years ago) is the concept of separating science from
subjective values. This was espoused in 1967 by Dr. Arthur Kantrowitz of Dartmouth in his
essay in Science (May 12, 1967) proposing an Institution of Scientific Judgment, which has
subsequently been dubbed “Scientific Court”. [17] While the concept is still controversial and a
procedure has not been developed, it is believed to offer an objective model that can be applied
to the Sudex model. The diametric arguments, which at one end proves the validity of an
environmental scientific proclamation and disapproves it at the other end, is some measure of
proof in and by itself that the spouted science is not adequate. However, it is this very uncertain
science that is directing policy. There needs to be a way to take this uncertainty into account.
The limited references found in this regard were primarily those of Dr. Kantrowitz. Separating
the verifiable science from the qualitative conjectures may well be the most difficult and
controversial aspect of the model, but to exclude the latter could dilute if not negate its value.
Without such a tribunal it is impractical to substantiate any position, therefore Sudex presents a
method of

balanced participatory assessment to determine feasible priorities based on

consensus, and a develop and realistic and implementable

plan of action to cultivate the

priorities to fruition.

The lessons learned will provide invaluable experience with which communities can optimize the
effectiveness of the Sudex Plan for differing cultures and circumstances in developing countries
by identifying viable and feasible programs and opportunity to ensure the welfare of the
community will be improved on a continuous and long term basis. It is hoped that the ultimate
Sudex Plan, improved by the lessons of trial and error, success and failures, will become a model
that is a road map out of poverty. In addition, it is hoped that the UN, multilateral development
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organizations and banks, and private and non profit non-governmental organizations (NGOs)
will use the Sudex model to determine, with community guidance, where and how they can best
fit and offer assistance.

1.3 Dissertation Structure
This dissertation is organized in 6 chapters. Chapter 1 is an introduction to the problem and the
objective of the Sudex Plan. Chapter 2 is a summary of background information, definitions, and
a thoroughly literature review relevant to the aim of this dissertation. Chapter 3 presents a
review of state of the art and describes the Sudex conceptual model. Chapter 4 provides a
detailed discussion of the methodology of the Sudex Plan. Chapter 5 summarizes findings and
presents case studies. Chapter 6 is the final chapter which presents conclusions of this work. It is
followed by the Appendix which includes the long lists of community portrait characteristics and
indicator parameters. The dissertation concludes with the personal curriculum vitae.

The

dissertation does not include defense presentation which complements this dissertation and can
be viewed at www.sudex.org.
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CHAPTER 2
BACKGROUND AND LITERATURE REVIEW

2.1 Background
This dissertation is intended to provide practical and appropriate solutions for the impoverished
communities through the implementation of the Sudex Plan, which is predicated on community
mobilization using participatory methods, assessment, problem definition, solution identification,
implementation, performance evaluation, follow-up, improvement, and transfer of lessons
learned. For the past several years the Sudex Plan has been initiated by setting up ad hoc
communal committees in Ghana, Uganda, and Thailand to identify community problems and
priorities, as described is Chapter 5.

In addition to the literature reviewed, the Sudex Plan has been developed taking advantage of
thirty plus years of experience as environmental engineer and project manager, relying heavily
on environmental impact statements, feasibility studies and risk assessments. Learning process
has been greatly enhanced by past experiences in India and Mexico as well as working in the
villages over the past 5 years, including: Ghana, Uganda, Thailand, and Cambodia, and those
credited in the Acknowledgements.

Although there is very little information about the implementation of strategic planning for
communities in developing communities from a grass roots perspective of the community itself,
there is a great deal of literature regarding the different concepts and components used to
develop the Sudex Plan as applicable from other broader perspectives, such as business
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management, engineering projects, top down policy making and economics, urban planning, etc.
The basic concepts used in this dissertation are:
•

Sustainable Development

•

Poverty

•

Community Development

•

Strategic Planning

•

Management and Decision Analysis

•

Systems Dynamics and analysis

•

Cost benefit analysis

•

Participatory Rural Appraisal

•

Appropriate technology

•

Performance measurements

•

Engineering project management

•

Continuous Improvement

•

Benchmarking

•

Quality Assurance and Control

•

Check and balances

•

Entrepreneurship

•

Economic development

While multidisciplined (as is my professional experience and academic training), this dissertation
incorporates the different disciplines from an engineering perspective…that is to solve problems,
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specifically , the problem of limited access to basic essential needs at the bottom of the
economic pyramid.

2.2 Literature Review
While many references are used directly as listed in the References and cited in the text, the
following references or concepts are believed to those with most direct (positive or negative)
influence on the development of the Sudex model:

•

UN and World Bank Millennium Development Goals and Millennium Village Program,
publications and poverty statistics.

•

US Environmental Protection Agency publications regarding Environmental Impact
Statements and Risk Analysis.

•

Chambers, R., Whose Reality Counts; putting the last first.

•

Village Earth, Community Mobilization workshop.

•

Easterly, W., The white man’s burden: Why the West's efforts to aid the rest have done so
much ill and so little good.

•

Yunus, M. and A. Jolis, Banker to the poor: micro-lending and the battle against world
poverty.

•

Hancock, G., Lords of poverty.

•

Brown, L., Plan B. Mobilizing to save civilization.

•

Prahalad, C.K., The fortune at the bottom of the Pyramid: Eradicating poverty through
profits.

•

Sachs, J.D., The end of poverty: Economic possibilities for our time.
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•

Chu, M., Profit and poverty: Why it matters.

•

Bell, S., & Morse, S., Measuring sustainability: Learning by doing.

•

Ottino, J.M., Engineering complex systems.

•

Meadows, D.H., D.L. Meadows, Randers, J., and W.W. Behrens III, The limits to growth.

•

ADB, Economic evaluation of environmental impacts: a workbook.

•

Wallace, B., Becoming part of the solution: The engineer’s guide to sustainable
development.

•

Hazeltine, B. and C. Bull, Appropriate Technology tools, choices, and implications.

•

Rogers, E.M., Diffusion of innovation.

•

Bunch, R., Two ears of corn: A guide to people-centered agricultural improvement.

•

Gubbels, P. and K. C., From the roots up, capacity building.

•

Aaker, J. and S. J., The cornerstones model: values based planning and Management.

•

Downey, G.L., et al., The globally competent engineer: working effectively with people
who define problems differently.

•

JVallero, D.A. and P.A. Vesilind, Socially responsible engineering.

•

McHarg, I., Design With Nature.

•

Christian, D., Big history, the big bang, life on earth, the, and the rise of Humanity.

•

Hardin, G., The tragedy of the commons.

•

Deming, E., Total quality Management.

•

Fogel, R.W., The escape from hunger and premature death, 1700—2100.

•

Maddison, Angus, Growth and Interaction in the world economy.

•

Wharples, Robert, Modern economic issues.

•

Malthus, T., An essay on the principles of population.
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•

Smith, Adam, The wealth of nations.

•

Friedman, T., The world is flat.

•

Diamond. J., Guns germs and steel.

•

Forrester, J., System Dynamics

•

Engineers without Borders

A list of academic papers and presentations derived from this dissertation work is provided
below:
•

Forbes, S. (2009). Sustainable Community Development, Participatory
Planning, Sustainable Engineering in the Eastern Mediterranean, Larnaca, Cyprus.

•

Forbes, S. and C.D. Turner (publication pending). Sustaining Continuous Increases in
the reduction of poverty, Consilience, Columbia University’s Journal of Sustainable
Development.

•

Forbes, S. and C.D. Turner (2008). Strategic sustainable development
extension plan to alleviate poverty, LBJ Journal of Public Affairs, 19, 93 – 102.
http://www.lbjjournal.com/node/77

•

Forbes, S. (2007). Social Responsibility Engineering;

Good water neighbors;

Community Planning Studies Middle East Delegation (Israel,
Palestine, Jordan), University of Texas, Austin, U.S. Department of State’s Bureau of
Educational & Cultural Affairs UTEP Grant (PI-Ed Hamlyn, UTEP).
•

Forbes, S. (2006), Water work in developing countries; National Ground
Water Association, 2006 Ground Water Exposition, Las Vegas, Nevada.

•

Forbes, S. (2004). Industrial Sustainability as an Aspect of Community
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Sustainability (In Developing Countries), Air Waste Management Association, 2004
Annual Conference, Indianapolis, IN.

The Sudex Plan continues to be researched in the field, and has been implemented through initial
phases of setting up communal committees and setting priorities by the committees. So far three
committees have been established, two in Ghana (Obodan and Sakyikrom), and one in Thailand
(Huay Nam Khun), as well as providing support to an NGO in Cambodia (Balang). About eight
trips to each village were made since 2005, except Uganda where only two trips were made. The
typical trips were about 3 weeks long, but they were back to back on several occasions.

For the most part Ph.D. studies have been self funded through consulting practice, although the
occasional assistance through the ESE department has been extremely helpful, in particular the
RA for this last year. Additionally, the following professional and academic awards were granted
to support this study and related EWB project {Note: P3-not personal grants}:
•

2nd Phase EPA P3 Grant Award, 2009, $75,000 (Co PI with EWB Columbia for Uganda
Project)

•

Engineers Without Borders 2008 Founders Award

•

National Science Foundation Scholarship (2000-2005 course work- $3,400 per academic year)

•

1st Phase EPA P3 Grant Award, 2008, $10,000 (Co PI with EWB Columbia for Uganda Project

•

2nd phase EPA P3 Grant Award, 2009, $75,000 (Co, PI)

•

2nd Phase EPA P3 Grant Award, 2007, Honorable mention (Co PI with EWB Columbia for
Ghana Project)

•

1st Phase EPA P3 Grant Award, 2006, $10,000 (Co-PI-with EWB Columbia for Ghana Project)
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2.3 Key Definitions
While the predominant themes are discussed several times throughout the dissertation the
following definitions are considered the core concepts of this paper.

Sustainable Development
“Sustainable development” is seen as one of the primary indicators of environmental
sustainability.

There is a plethora of information extolling its virtues, and yet a dearth of

information offering practical quantifiable ways and means to achieve it or how to know once it
is achieved. It is the objective of this dissertation to present a model as a means to prepare,
measure, and evaluate the ability of the community to achieve sustainability.

There are literally hundreds of definitions, and yet no consensus on what sustainability means.
World Commission of Environmental Development (Brundtland Commission) in 1987 referred
specifically to the “sustainable development” of emerging nations in conjunction with population
growth, health and sanitary needs, conservation of resources and protection of the environment.
The widely used Brundtland definition: development that meets the needs of the present without
compromising the ability of future generations to meet their own needs-- was and is appropriate
for the conditions it addressed; but since that time it is now applied to applications for which
“development” is out of context--if not inappropriate. [18]

Sudex uses a more literal definition. Sustainable: prolonged supply, support, and nourishment.
The implication is indefinitely.

Development: implementing the possibilities that will cause

gradual growth from one set of conditions to another providing more opportunity for effective
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use. Sustainable development then, as it relates to impoverished communities addressed in this
paper is: to ensure the supply of necessary resources are available to provide the support and
nourishment necessary to cause continued growth, opportunity and improvement in order to be
become self sufficient within the global economic system. It is reliant upon applying good
science, appropriate engineering, and sound management to optimally conserve resources and
minimize degradation of the environment and ensure social justice and equity in order that as
many people can achieve the highest standard of living as practical for as many generations as
possible.

Poverty
Over half of the world’s population live without at least one of the basic essential needs
necessary to maintain good health, and even more live without the opportunities necessary to
achieve personal growth and development. [2] There is a dire need to help those barely surviving
at the “bottom of the pyramid”, not only in terms of Prahalad’s economic pyramid [19], but also
that of Maslow’s hierarchy of needs (that is: needs at higher levels can not be resolved until
those at the lower basic level are met). [20]

The World Bank has set the “poverty line” $2.00 per day; that is those living on less then $2.00 a
day are living in a state of poverty. [3] This implies that those who earn more are able to
purchase all the basic primary essential needs to ensure adequate health for self and family.
Such of course is not the case.
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The World Bank defines “extreme poverty” as living on less than $1.25 per day. It is this
threshold that the Millennium Goals seeks to half by the year 2015. If there are 6.7 billion
people on earth and 1.4 billion are living below the $1.25/day threshold, 1.3 billion between
$1.25 and 2 dollars a day, just imagine the percentage that are surviving on just barely enough
above $2/day. [3] We need to put this in the perspective of the local economy.

There is a general tendency for agencies, governments and policy makers to focus on the extreme
stakeholders, in the case of poverty either those who make less than $1.25/ day (a misleading
metric) or those on the other end of the spectrum who have a lot of money to contribute (Gates,
Turner, etc.) and overlook those that are living at the fringes.

There are numerous strategies that filter funds from the “top of the pyramid” through the layers
of bureaucracies, political mazes and corruption before reaching the bottom. These funds are
essential to ensure long term global solutions and infrastructure improvements, but there are
significant time lags before those at the bottom see any significant and/or consistent benefit. [7,
21] There is a need for an integrated simultaneous bottom up approach taking into account
social, policy and political constraints, as well as cultural traditions and taboos, driven by direct
community participation to ensure momentum, continuity and continuous improvements. [22,
23]

Sudex defines extreme poverty as the condition under which there is insufficient personal income
to be able to provide the primary essential needs for ALL members of one’s family resulting in
statistically significant poor health and premature death, without the opportunity through
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education or employment to improve the conditions. While this might include those communities
in which resources are available but simply are not fairly or equally distributed, the Sudex Plan
concentrates on apolitical conditions that can be mitigated by implementing socio-economic and
engineering solutions through strategic planning, capacity building, empowerment, and
appropriate technology. It is anticipated that developing these attributes will usurp the powers of
the despot.

The community
The community is a composite of the populations of different species of flora and fauna which
share a common locality as determined by physical geographical features, elements, and biomes
of the region, and the inter and intra-actions of the species by way of their own peculiar social,
cultural, economical and political hierarchy and systems, and how they either threaten or
enhance community as a whole either to its own benefit or detriment. Obviously, the primary
species of concern for this dissertation are humans, and the principal issue is how human
activities affect the community as a whole, as well as its own existence and quality of life.

Community Participation
Participating is probably the key action verb of the Sudex Plan. Community participation is the
operative noun. [23, 24, 25]

Typically communities in need must patiently wait for donors, NGOs, government or
development agencies (collectively referred to as interveners) to come to them and then dictate
what the village needs. Generally, these prescribed measures are band aid approaches, with little
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village input, and little heed to that which is offered.

Consequently, the measures are often

inappropriate and ill maintained. The interveners rationalize this failure to be the result of the
villagers not taking responsibility due to lack of sense of ownership, without any recognition of
the role they played themselves by assuming too much responsibility without including the
villagers in the decision process.

A sense of “ownership”, the interveners claim, is necessary before the villagers will “buy-in” to a
project, and subsequently maintain it. Otherwise, they claim, the villages will not make use or
maintain the project, even though it will improve their welfare (as determined by the intervener).
Village buy-in is acquired, they claim, through “sweat equity” participation, meaning materials
and labor rather than participation in the assessment, planning and decision process.
“Willingness to pay” is seen by the interveners as a measurement of ownership. [12, 26]
However, the villagers recognize the absurdness of digging a pit by hand in two weeks, when
there is backhoe in sight that can complete it in a couple of days, all in the name of sweaty equity
ownership. To think that villagers will allow their family to suffer due to a lack in pride of
ownership is to not understand the villagers or their culture, to confuse lack of information and
education with lack of intelligence and ability to understand, and forget that willingness to pay is
a function of ability to pay.

The remedy for community and villager maladies should not be prescribed to them without
asking them where it hurts and then force fed to them before they understand and believe why
they need it. It is not intelligence that the villagers lack, it is information. The ability is there, but
stifled without the information and experience. The villages are not oblivious to their limitations,
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and in fact are very aware of their incapacity…not out of any fault of their own (in most cases)
but a matter of circumstances. It is extremely difficult to resolve their incapacity, without
outside help.

It is this awareness of impotency that stresses confidence that leads to

complacency and creates stagnancy.

It has only been relatively recently that there has been an appreciation for wisdom of the
indigenous peoples and a growing respect for what they have been through, and yet still survive
with a dignity and a misleading and disarming smile. Presented with credible information with
respectful patience and cross cultural appreciation will lead to understanding that will build
confidence, ignite the ability and awaken initiative.

It is through this empowerment that

participation in the decision process that results in understanding and then acceptance of remedy,
and ensures commitment to its implementation and follow-up. It is this self determination and
commitment that results in pride of ownership; sweat equity only enhances it. The interveners
must think of the villagers as their equivalents, who provided with the appropriate information
and tools will act in the same reasonable (and at times not so rationale) manner. They need to
place themselves in the sandals of the village, ask themselves what they would do.

The intervener has had a lifetime to learn and practice, the villagers will take just as long, but an
intelligent student with a good teacher can compensate for a lot lost opportunity. You should ask
a man whether he wants to fish before you teach him to do so…there may not be any places to
fish in the area.
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Appropriate Technology
Appropriate technology, like sustainable development, has become an overused and misused
concept so that its meaning has become diluted, but its importance is nonetheless significant and
can not be overlooked. [27, 28, 29] In many cases the professional experience and/or academic
training to effectively interpret the information available or assess the applicability of the tasks to
be undertaken does not match those needed—the engineer conducting social interviews or public
health surveys, the social scientist deciding on environmental impact, the minister conducting
water resource management assessments.

The inappropriateness is compounded when the

information is not adequate to make the appropriate decision—such as water and groundwater
resources, topography, soil properties, demographics, cultural protocol and taboos, political
structure, access to markets, as wells as available funding options. The wrong professional
making decisions based on insufficient information results in contaminated surface water
preferred over potable groundwater, a community center building undercut by erosion, the
collapse of the church due to poor foundation soils; water wells completed too shallow, latrine
installed upgradient of water source, high tech water treatment with no replacement parts within
practical travel time, wind mills where the wind does not blow, shallow hand dug wells go
without treatment because the few available sand filters were placed at deep wells where not
needed, septic system drain fields located in poor soils, appropriate dams not built because of
misunderstanding of environmental impacts and benefit to community, inappropriate dams built
without community input or desire—the list goes on.

And perhaps the biggest cause of

installation of inappropriate technology is underestimating indigenous wisdom, and yet an over
appreciation for uniqueness indigenous ingenuity and adaptability. We are all equivalent given
the equivalent conditions.
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Appropriate technology implemented where and when needed with resources (personnel,
training, availability of replacement parts, preventative maintenance) to operate and maintain the
equipment or system upon installation is essential to sustainability. [27, 28] Fully assessing
needs, available resources, feasibility and practicality of options are essential to identifying
appropriate technology. To teach a man to fish and leave him with out a reliable means to fish is
not appropriate.

Collective Learning
Although the problem is not well defined in terms of specifics, there is a general consensus
among scientist that a potential significant complex problem does in fact exist. The extent,
causes and effects are not agreed upon, nor how to correct them. There are immense complex
social, cultural, economical and political reasons for the root cause and effects to exist, but to
address these basic causes requires leadership founded on patience, trust, selflessness, forsaking
personal best interest on behalf of the best interest of the community, understanding, knowledge,
wisdom, compromise, truth, ethics, justice, fair distribution of gains, information and
opportunity, allocation of wealth, tolerance, insight, foresight, and recognition of the value of all
species and biota. Without any and all of these, it does not seem likely that the problems can be
resolved. However, David Christian defines collective learning as the ever ending exchange of
information, sharing knowledge, learning by doing, learning from mistakes, which he thinks as
the unique technological creativity of our species and explains human’s exceptional ability to
adapt, and why humans are the only species that have a history of constant change. [30] The
Sudex Plan seeks to maximize this capability to create innovation as a means of resolving the
issue of poverty at the village/community level and then pass on what is learned to spread the
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innovation to a more regional, national and ultimately global base, a diffusion of innovation as
defined by Rogers. [31]

The environment
The environment in the context of the community as defined above is the culmination of the
physical and biological forces and attributes which make up the community. Together, the
environment and the community comprise the ecosystem for the model. All actions of species
within the system are species-centric, that is solely motivated to protect its own self interest,
preservation, and reproduction. Consequently, any individual action should ultimately benefit the
community as a whole to better ensure its long term sustainability and the survivability of the
individual species, including reliance to some degree on the diversity of species and stability of
the environment.

From the human perspective community sustainability is attained when the economic base,
social programs and environmental preservation are sufficient to ensure that an acceptable
standard of living and quality of life can be maintained indefinitely. The capacity to define and
control its own standard of living and quality of life is one of its traits that make it unique among
the species. However, this does not alter its ultimate dependence on the ecosystem as a whole.
While it may be able to modify the system, like the laws of thermodynamics and the
conservation of mass, it can not create or destroy it, but does tend to degrade it, and they are fully
capable of diminishing their own ability to survive within it.
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Since humans consciously modify the system, it is in their best interest not to impact it to such a
degree that would threaten its own existence. There are many controversial and conflicting
scientific predictions as to how and when this might occur.

The disparity in scientific

conclusions is at many levels, many of which are diametrically opposed. This is due in part
because science is asked to resolve complex perceived issues without sufficient time or
information to fully determine the validity of the problem. Consequently the scientist becomes a
soothsayer predicting everything from dire consequences to “don’t worry-be happy”.

Which

end of the spectrum is closer to the reality is not known, and the decision becomes a matter of
aversion to risk amplified by uncertainty and complexity. Because of this, those who set policy
have opted to follow the precautionary principle, that is, it is better to err in favor of a false
negative than accept a false positive, even when the probability of the latter is highly unlikely,
albeit still uncertain. Sudex attempts to resolve this dilemma to some degree, at the very basic
level, which hopefully can be later extended to a broader base.

Economics
If engineering is the framework and foundation, and the sciences, business systems, and
institutions are the critical floors of the structure, economics must be the driving architectural
concept that defines how the edifice will respond to the changes of time and the vacillating
capriciousness of its tenants.

This dissertation is not qualified to present a systems dynamics or

economic treatise, but at the very least some familiarity with the works of Malthus, Hardin,
Forrester, Meadows, Smith, Marx, Ricardo, Keynes, Friedman and Daly, Costanza, Stiglitz, Sen
is necessary to be able to adequately address the subject. While still lacking, there is sufficient
understanding to appreciate that uncontrolled continuous economic growth must exhaust non
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renewable resources and will ultimately destroy the commons and can not be sustainable. Since
the solutions offered are uncertain, contentious and difficult to implement, the significance of the
problems are not taken seriously, and Malthus is discredited, reinforced by the fact that Malthus
WAS wrong, not about what will happen, but rather when. His predictions were based on the
power of his observations and mind, limited only by the resources of his day; they still hold up
today, but we still do not know when. His predictions were overshadowed by the mechanical
hand of industrial revolutions referred to as “progress” causing

the

ability of

business

initiatives to create and meet public demands for greater convenience (such demand was around
long before the industrial revolution, but certainly exacerbated by it as the hand was no longer
invisible).

Yet, now there are those who have determined that his predictions are indeed occurring (AIDS
being one line of evidence), that we have already exceeded the carrying capacity, and are in fact
in the throes of the beginning of the end. If so, with the phenomenal growth observed in China
and India kicked started by the powerful micro hand that has indeed flattened the world as
described by Friedman [32], might provide another diversion as the last pool of cheap labor
(sub-Saharan Africa) is tapped for economic globalization, rather than held in check by
Malthusian “misery and vice”.
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CHAPTER 3
LIMITATIONS, INNOVATION AND JUSTIFICATION

3.1 Limitations
At least 40%, probably as many as 67% of the total human population are living miserably by
any standard trapped in the cycle of poverty; that is they survive on daily basis without at lone of
the essential basic needs. Consequently, nearly 3.7 billion people dying prematurely due to poor
health as a result unavailable medical care, inadequate sanitation facilities, lack of food, clothing
and shelter, poor water quality, and exposure to unhealthy cooking smoke, and/or victims of
conflict. It is generally not the availability of resources that is the cause, but rather the lack of
access to them that is cause, due to lack of money and political constraints. Without the access
people do without, live miserably, and die prematurely empty and unfulfilled. The solution is to
provide access.

3.1.1 Entrails of poverty
Insufficient income to provide basic essential needsÆhelplessly watch family sufferÆhorrible
living conditionsÆ unattended treatable deceasesÆpremature deathÆ degradation of
environmentÆ

exclusionÆoppressionÆ

insurgencyÆinternally

displaced

degradation

persons

genocideÆdiasporasÆtotal warÆmass destruction.

35

of

societyÆ

settlementsÆfatalistic

desperation
fanaticismÆ

3.1.2 Power and poverty
The hard part is not resources, technology or desire, but rather the unwillingness of those that
control the resources to provide adequate supplies to those in need. This is due in part to using
poverty as a means to enslave, control the masses in order to maintain tyrannical powers, not
understanding that power and wealth can be achieved and maintained much more effectively
through benevolence than malevolence.

Machiavelli did not provide a treatise on good

government, but an action plan on how to gain and hold power through suppression and
intimation; many have tried to implement his techniques, none were sustainable and but a few
have succeeded—if Idi Amin, Stalin, Mao can be considered successes, remember for little good
they accomplished, if any, overshadowed by their evils. But evil men can not think beyond their
evil nature (outside their box), so fear of the power of the masses as a threat to their own…and it
is, but a wise person can expand his power, if so inclined.

3.1.3 Corruption and poverty
Poverty assistance is funneled through a maze of infrastructure whose objective is supposed
ensure targeted funds get to where it is needed most and is used to most benefit for those for
whom it is targeted. It rarely makes it that far. There are three levels of corruption: the upper
level which is the most disruptive and destructive robbing from the poor to feather their own
nest, and bottom, the proletariats seeking to make up for the losses diverted at the upper levels
in order to survive, and the middle level between the two extremes.

The villagers have very little opportunity to be corrupt, but village leaders may well divert aid
and assistance where it will do them the most good. However, they are still part of the small
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rural social order where community peer pressure and approval are powerful deterrents. Police,
teachers, and the bureaucratic proletariat act in their own self interest requesting payment for
services rendered, by which they are able to rise above the level of poverty to provide the basis
essential needs and little else. It is an open system that everyone accepts and both parties
understand the limits. The payers generally do not begrudge the recipient their dues.

Contrast the police who does his duty and seeks compensation, to those within the high echelons
of government, banks, business and even the multilateral humanitarian organizations, and
national and international politicians, who clandestinely take their bribes under the proverbial
table; not to satisfy basic needs, but to buy inessential social status, quite often using the money
earmarked for food and shelter for those truly in need.

Once again there is this fear of the wealth of masses as a threat to their own, which will decrease
as more and more shed the shackles of poverty.

The reverse is believed to be true, that is as

those in poverty increase their standard of living, the wealthy get all the more wealthier.

Cambodia is an example of the extreme case, in which the entire country is gridlocked in maze
of corruption, which students pay for grades and the system of bribes is so advanced that it will
be difficult to reverse. [33]

3.1.4 Self Interest and ownership
The law of self interest is as recognized as the law of supply and demand or gravity, but the last
two are less susceptible to the irrational perceptiveness of human nature. In its perception of self

37

interest the powerful and wealthy fear poverty and so maintain a carefully embroidered façade of
empathy and caring draped over an inefficient bureaucratic labyrinth seemingly designed to
thwart any efforts to improve the conditions of those at bottom of the pyramid. The thwarted
efforts are rationalized under the alleged deficiencies of the poor, lack of ownership, lack of will,
lack of ability, initiative, responsibility, and lack of want.

The irony is that the fears are

unfounded and the deficiencies are their own transferred to the poor, who after all also act in
their own best interest, and would respond positively if able.

Many donors and funding institutions have the concern that direct assistance can not be
perceived as a “handout”. This concern is a farce, after all until the poor are no longer poor and
can achieve some level of sustainable self sufficiency that is what it is— a lending hand. Is it
better for the poor to die than to live dependent upon the good will of others?

“Are there not

prisons…no workhouses…if they would rather die they had better do it, and decrease the surplus
population”. (The Christmas Carol, Charles Dickens).

As pointed in the Obodan Case Study in Chapter 5, there is a tendency for some NGOs to not
hold back assistance they could provide, but feel it the governments responsibility to do so. The
fact is that for whatever reason, the government did not and the rationale that consequently the
intervener would not, denies the community of any chance, leaving it abandoned by the
government abetted by the intervener. Interveners need to determine if their mission is to help
or to judge. Assistance offered as a condition to illicit a certain behavior is akin to extortion.
“Do as I say, otherwise continue to suffer.” And real crime is that in so many cases the villagers
would submit, if they could, but can not.
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3.1.5 Gender equality
There are significant and important disparaging inequalities assigned to women in many cultures
in developing countries. Rita Adupo, Pilgrim’s head of Relief and Resettlement Team in
Uganda tells the story of the wife of a village leader, who after continuously being berated by
her husband for taking too long to fetch water and wood, refused to go and demanded he go in
her place ( a brave woman indeed). So the man, wanting to get back early, left much earlier then
his wife typically did. However, he had to walk so far and wait so long, that he did not return
until much later than his wife would have. Realizing all that she had been through, before all the
villagers and friends, he got down on his knees and begged her forgiveness. It is unheard of in
the tribal culture that a man would bow down before a woman, so through this simple yet
profound gesture (a brave man indeed), the whole village gained a new awareness and
appreciation for the plight of the women…granted it did not result in a significant change for the
women, but the story lingers and there is more due respect than before.

The Sudex extensionalist was in a meeting with the Soroti district water engineer, and Pilgrim’s
Senior Research Officer, Edward Eleazar, who was also an ordained minister. The engineer was
interrupted with a phone call and stepped outside to talk.

He returned visibly upset, and

explained to the minister that the call was from his friend to see if he wanted to purchase a
woman, since a new truck load of woman available for sale had come in from up north. The
minister explained that it was a common practice of this one tribe to kidnap girls and woman and
sell them. While not condoning the practice, the minister felt that as distressing this is and
sounds, most of the kidnapped women are better off, since otherwise they would be totally
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without food, clothing, shelter and security (the lack of which caused their current
circumstances), all of which will now be provided for most of the women.

There is no doubt that women need to be empowered to have equivalent status of men. Not only
to protect the women from unfair and at time abusive treatment, but also creates a synergistic
alliance between men and women, which increases the capacity and benefits the community on
the whole. Muhammad Yunus [5], and others champion the role of women and have numerous
examples of the reliability, resourcefulness and stability of women, which are not questioned.
What is questioned is the emphasis on women, while excluding men from access to the same
opportunities.

Dr. Dennis Wambuguh and his wife Loize of Uganda, in private conversation,

emphasize the importance of introducing these changes in the cultural framework of the
community, otherwise a backlash could occur, and resistance by the women themselves. There
is propensity, Mrs. Wambuguh points out, to think of gender equality as a woman issue alone,
but, she emphasizes, “gender” applies to both women and men, and it is mistake to exclude men.

Based on field and personal experience as an itinerant ranch worker, it is believed that the
stereotype of poor men as irresponsible, lazy, ne’er-do-wells, is an inappropriate representation
applied to the many as a result of a few. They do exist (as do the women), but even then it is
less a matter of choose, then lack of chooses. Experience has shown that most men work when
work is available, and when away from home send a good portion of their wages to their
families. If Sudex focus solely on women, they too will act responsibly, but the men will be
deprived of the opportunity which ultimately will have the same negative effect on the
community.

40

Sudex goes to equal length to ensure neither gender becomes disenfranchised. Sudex sees a
synergistic benefit by placing equivalent value to each sex, the strength of each offsetting the
weaknesses of the other…a strategic alliance.

3.1.6 Terrorism and War
“For building stable peace we must find ways to provide opportunities for people to live decent
lives.”—Muhammad Yunus, 2006.

“Peace it the greatest weapon for development that any people can have.”—Nelson Mandela
2008.

This dissertation defines absolute poverty as dying prematurely due to lack of one or more of the
essential basic needs. There is one element that is not faced directly in this dissertation, as of
yet at least, which in part is the reason that needs are not met, and is both the cause and effect.
War.

It is those who are dissatisfied with quality of life and standard of living that go to war, not
those who are barely surviving for lack of food, only because they are two weak physically,
emotionally, and spiritually. Those with basic needs fulfilled, but not hope of a better life are
those drawn to grasping at what promises are made. Why not? What do they have to lose? Few
would want to return from whence they came.
Wharples in his lecture series regarding modern economic issues [34], makes the case that
terrorism is not the direct result of poverty, and presents the argument that terrorist are generally
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well educated in order to be able to carry out their deeds. He contends that terrorism is more an
outshoot of idealism and geopolitical or religious fanaticism. He may well be correct to some
extent, since US foundering fathers have been labeled as terrorist. But Friedman in his popular
book dealing with the modern global economy [32] would disagree, half jokingly using
MacDonald’s as a benchmark for economic growth claims that generally countries with golden
arches do not go to war, perhaps this should be amended to say that they generally don’t go to
war against each other.

Terrorism and war are not necessarily the same thing, and certainly there are geopolitical and
resource driven wars. However, there is a level of poverty that is believed to be the root cause of
“desperation conflict” such as that seen in Eastern Europe after the dissolution of the USSR, and
throughout sub-Saharan Africa history. There may have been a trigger event to ignite the flame
(e.g.

The “shot heard around the world” in Concord and Sarajevo, or the sinking of the

Lusitania), but poverty is believed be a significant, if not primary underlying cause.

Feed a man a fish he will eat for a day, teach a man to fish he will eat for a lifetime, providing
the fish are there; promise to feed a man without fishing, he becomes your soldier. He deprives
those of that which reminds him how he was, and he kills them as easily, remembering how
meaningless he was.

It is not the fed soldier who is the most formidable enemy; a hungry soldier is the most ruthless
and fearsome of foes; although easily appeased with bread; the fanatic’s appetite can not be
satisfied.
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The reason to select the option for war must be removed. In developing countries that may be
relatively easy, if left alone by the developed ones, fed by their own misguided sense of
superiority, arrogance, selfishness and greed. As often as not they fuel the fire that leads to war,
with all the justifications, of good vs. evil; god vs. the godless, freedom over tyranny, our land
vs. theirs; they promise peace, paradise, freedom, wealth, but knowingly merely feed them fish
and give them a gun.

There may be wars that have been justified, but when so, the leaders are pushed into a corner and
agonized over it. More often then not the modern instigator is a bully and cowards, leading by
Machiavellian deceit and force, not for the benefit of the anyone, but himself. Which is what
Machiavelli taught, not governance, but how a tyrant should hold on to power. He may have
been right in the context of political liaison and personal gain. If history is any guide, his lessons
are more about how not to do things than guidance to political success. History seems to show
that those who followed his advise literally were relatively few, of which only a handful were
“successful”, and were unanimously miserable human beings; despicable as well.

This dissertation is not able to address this issue, but does hope to provide an alternative so that
merely feeding a man is not enough to bribe him, because he has other options.
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3.1.7 Environment and poverty
The environmental impacts as a result of industrialization, the high standard of living in
developed countries, are well recorded. A great deal of time, effort and expense is devoted to
mitigating the environmental degradation. [35]

On the other hand, there is relatively little attention placed on the direct environmental impacts
and health conditions due to poverty in developing countries. Some of the damage, such as the
massive deforestation as a result of slash and burn for agriculture and fire wood over the past 100
years in India, Ghana, Uganda, Mexico, is an overlooked significant cause of global climate
change, which could equal or surpass that to the developed countries. (See Figures 3.1.1 – 3.1.3)

The annual number of deaths as a result of respiratory diseases due directly to burning wood and
coal in developing countries is the leading cause of death in the world and is more than that
caused by unsafe water and sanitation combined (See Figure 3.2). Billions of dollars are directed
toward the environmental impacts in the developed countries, and focused spending i toward
specific topics in the developing countries, such as clean water, malaria, etc. However, there is
very little consideration given to poverty as an environmental issue. The global environmental
net benefit would be far greater with a much more immediate effect, if an equal amount of
emphasis was placed on eradicating poverty.
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Figure 3.1.1 – The hills of Siam are burning

Figure 3.1.2 – An example of Uganda forests 60 years ago.
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Figure 3.1.3 – Uganda 30 years later

Figure 3.2 – Statistics (Source: Warick and Doig, ITDG, 2004)
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While there are diametric disagreements among scientists and economists in regard to what the
environmental problems are and who or what is at fault, there is very little disagreement that
there will be major human negative consequences--if not catastrophes-- if current environmental
practices continue, especially in developing nations. [7, 21, 36, 37]

There is also a great deal of discord in regard to the importance of different aspects of the
environment as well as, ethics, aversion to risk and priorities not only among the scientist. This is
unfortunate since without a scientific consensus there is no solid basis for policy decisions.
Consequently, policy makers rely on the information readily available via the standard media,
regardless of its reliability and credibility.

Since the gravity of the environmental issue range from dooms day to no problem, and the time
frame is just as uncertain, the typical proposed strategies are: wait and see; rely on human
ingenuity and technology; or initiate proactive plans to delay if not prevent their occurrence as a
precautionary action. How one decides is a matter of their personal aversion to risk.

What seems obvious is that if there is no change, the human species could become an
endangered as a result of its lack of initiative. Human species sustainability then becomes a
matter of prolonged survival. In geologic time the added years may be insignificant, but for the
future generations, the extended years will be greatly appreciated. Those affected generations
could be as soon as within the next half century, or as long as the next millennium. [37] Should
we wait?
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Those at the bottom of the pyramid in developing countries are already at the level of the
threatened ability to survive. While not the only factor, environmental issues are at least a
significant cause, which has global implications. If no action is taken to help them rise up to
higher economic levels, such in action will hasten the time when the richer societies are brought
down to their lower level instead.

3.1.8 Poverty Relativity
It is all a matter of perspective and relativity, on more than one occasions, in Uganda, Ghana,
and Kenya, the extensionalist has been told, that it is not development the villagers seek, but a
restoration…restoration of the Colonial days!

Several young black men have lamented with

envy the plight of the American Black whose forefathers were sold into slavery by rival tribes,
and ended up in the United States.

As related in Chapter 1, there are those from the interior of Mexico, who uproot home and family
to come to the border towns of Juarez, Matamoros, Nueva Laredo, Tijuana for a better life, to
which very few would leave the northern side to the border.

3.1.9 Governance
It is inhumane to allow the conditions of poverty to exist; to allow it makes humans the most
“inhumane” of all species. Everyone and all species benefit by treating and curing the disease of
poverty, and the neat thing is that the cure available and tested and the benefits are enormous,
opening up a new global market, diffusing potential hostile conditions, and potentially mitigating
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if not preventing mass destruction. It just takes the willingness to administer it, and wise and
prudent governance.

The presumption is that we (human species) can not continue on the present course, but where to
start becomes the difficult and controversial decision. The answer is: at as many points within
every layer within the pyramid of social strata as possible that are not counter productive.
However, this can not be determined by any one entity or institution. Governance is different for
each stratum, and within each of the strata.

There is not only one right course and solution, and to proceed as it that is the case, is self
defeating. There is no wrong place; each stratum is part of the problem and the solution. Nor is
there a single moment in time that is the finite “right time”; the right time is any and all time
starting with this moment in time. But there is a wrong time—never, and while to wait and see
may be an option at some levels, it is not one for those at the bottom of the pyramid. To do so
means horrendous suffering and premature death, for which the blame can only be placed on
those who are capable of at least mitigating the conditions—good governance at all levels.

There are many plans at the top of pyramid with a focus on the bottom. They are all laudable
built upon mistakes and lessons learned from the past—hindsight is an immense advantage often
over looked when expecting originality. But hindsight also eliminates ignorance as an argument.

There are many more plans in the upper middle section of the pyramid of academics and
visionaries, offering what are often contradictory solutions, each espoused to the easiest and
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most appropriate solution. Any and all prescriptions that suggest the solution is easy have not
been thoroughly thought out. All remedies can be bitter pills to swallow; all have side effects
and there are always trade offs. It is these complications that make implementing the solutions
inherently more complex than the economic and technological tourniquets, resistance to change
and long term innovative solutions.

Blaming the past for not foreseeing future rather than learning from the past to cause realistic
social and economic changes is counterproductive. To start out without a map and game plan
showing the alternate routes to reach the destination, lengthens the trip by that much more time,
hampered by wrong turns, detours and unpreparedness and as a result that many more suffer
needlessly.

The are different religious treatises on how to live a meaningful life which essentially carry the
same basic messages which if heeded provide a sound foundation that would significantly reduce
the suffering. But they are open to interpretation, leading to disagreements which lead to
separation, misunderstanding, isolation, competition, hate, seclusion, cliques, the messages
twisted to be used as the justification and rationale for war, destruction and genocide, fostering
revenge and reinforcing man’s inhumanity to man.

While the inherent complexity of technology, uncertainty and controversy is a real dilemma, the
decision of where and when to is primarily a matter of adapting available technology
appropriately through innovations, and overcoming inherent social disorders and perceptions.
This can only be accomplished through good governance at all levels and cooperation between
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governments, putting aside historic differences for the good of the whole and thereby satisfying
their one best interest.

3.1.10 Non Governmental Organizations (NGOs)
NGO’s are a major contributor to the solution and collectively have probably done more to
relieve the conditions of those living in poverty than any other sector involved in humanitarian
efforts. It is unlikely that the progress made to date could have been achieved without them, and
it is likely that their potential to increase their impact will be greater in the future, especially if
they create a co-operative and collaborative association with other organizations.

Generally, the projects undertaken are very focused and improve conditions on a localized basis,
and very few have had much of an impact on the relieving poverty overall; the Grameen Bank
being a well known notable exceptions. [5]

The weaknesses of the NGOs depend upon and are inherent to their size, sophistication, mission,
organization, and funding. Many of the weaknesses are pointed out throughout this dissertation
but in general they are not intended to be negative, but rather constructive observations, which
hopefully can be mitigated with the help of Sudex matching the needs of the community with the
team of NGOs with the ability to address the needs.

While there are “bad actors” they are relatively few and far between, although they tend to
damage the image of the majority of well intended and productive organizations.
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3.1.11 Participation
By alleviating poverty, associated environmental problems are also resolved, only to be replaced
by new ones. The dynamic model continuously identifies new concerns so priorities can be
reshuffled and strategies realigned. Its effectiveness is totally dependent upon the will and full
participation of the villagers; Sudex extensionalists are merely facilitators. Otherwise, as in the
case of NGOs that see themselves as “interveners”, the model is not representative of conditions,
consequently less effective—if not inappropriate altogether.

The greatest challenge is not to obtain participation which just takes an appreciation and respect
for indigenous knowledge and wisdom, but rather to overcome the resistance and skepticism of
models. In part this is due to the “black box” perception of models reinforced by confusing line
diagrams, questionable input and ambiguous results, compounded when based on preconceived
notions without local participation, all of which destroy confidence in the model and negates its
applicability. To avoid these pitfalls the model will be comprehensive, but the building blocks
will be straightforward measurable conditions to which the designers can relate and best
represents their community, taking pride in the achievement, accepting responsibility and
motivated to continuously assess the model resulting in continuous improvement.

It is important to note, that the Sudex Plan as described in this dissertation is somewhat
formulated for illustrated purposes, and may appear rather academic, prescriptive and rigid.
However, while the format will be followed as a general guideline in order to maintain some
level of method uniformity, as practiced in the field the sessions will be informal brainstorming,
inventive, and free flowing. The extensionalist may describe different approaches, but it is up to
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villagers to determine what they are most comfortable with.
Chapter 5) shows how it may occur in the field.

The Obodan case study (See

It should not be a surprise that some of the

methods that the villagers agree to closely parallel those of the guideline, not because of any
prompting by the extensionalist, but because they understand and appreciate the value of the
approach. The method as described in text appears to be clinical, methodical and mathematical,
but in fact and practice the method is essentially a guideline which is modified by the community
to best suit it needs and image and direction. In practice it is a participatory learn as we go
process as described by Chambers.
To start out with out a coordinated integrated plan may result is numerous isolated
improvements, which taken in aggregate can be impressive when looked at within a narrow
range, but in fact is the total net change can be little gained and at times increased losses, when
looked from the broader perspective.
3.1.12 Business involvement
Business is seen as that sector of the community which provides services to the community while
attempting to provide a product or service for which there is a market for its own special interest.
It is the liaison or transition between the basic concept of economics—demand and supply. If
information availability is the spur to modern globalization the continuous evolution from the
first migration out of Africa, Egypt, Troy, Alexander the Great, China, Persia, Rome,
Imperialism, steam, telephone, Ford, Wrights, outer space, internet; business is also the result of
collective learning and diffusion of innovation. Business is the one entity which can relatively
easily be held accountable for all the ills of society, not to say it at fault, but in no way can it
make up for the inadequacies of the social structure. [38]
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It is already difficult for the global financial infrastructure to meet the basic needs of the poor
and maintain the standard of living of the affluent. The world population is growing, and it is
growing the fastest in the most impoverished areas. Finite resources are decreasing at an
accelerating rate as economies improve in the developing nations, and renewable resources
diminish as the quality of air, land and water decreases. The generally accepted root causes are:
over population, poverty, industrial development and pollution, lack of education, and nondemocratic governments. [7, 21, 37, 39]

The solutions offered to achieve the desired level of sustainability are: curb population, reduce
poverty, control business development and eliminate pollution, “green” engineering and
architectural design, reduce greenhouse and ozone gases, economic assistance and incentives.
However, there is disagreement in regard to cause and effects and how to achieve the goals. [7,
21, 37, 39]

Mature economies attempt to protect their status through continuous growth; transitional and
developing economies strive to raise their standard; and undeveloped economies struggle simply
to survive. Consequently, sustainability has a different meaning depending upon the level of
development a nation has attained. At the basic level of the rural community in impoverished
countries, the bottom line may simply to survive day to day before being able to worry about
these broader aspects.

Business activity is an indicator of economic development and a primary vector for global
economic dispersal. [40] Like nations, businesses act in their own self interest to obtain financial
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profit by satisfying the desires of the community they seek to serve. Sustainability for a business
is a matter of consistent demands, competitive edge, market share, favorable incentives, and
available resources and work force, that is--profitability as a function of supply and demand.

The Brundtland Commission identified the primary role of corporations as to meet consumer
demands in order to realize a profit as its seventh strategic imperatives for sustainable
development. And according the World Business Council for Sustainable Development
(WBCSD) businesses are now almost universally considered to be the primary engine of
economic growth and development. [40] Corporations are seen as culprits of economic, social,
environmental problems, without any culpability assigned to the driving force behind the
corporations--the consumer.

It is apparently easier to hold the supply side (businesses)

accountable, than the demand side (consumer).

As a result corporations, in particular

international corporations, are being held responsible for social and environmental, as well as
economic concerns…the so called triple bottom line. [40]

Community sustainability is much more complex and dependent upon many more factors and
concerns than business alone. [22] Economic, social and environmental concerns are the pivotal
factors for community sustainability. Business is needed to provide employment, goods and
services and an economic base at the direct and indirect detriment of the environment. The
environmental impact can be minimized and mitigated, but can never be totally avoided. It is
essential that the environmental issues be addressed in a prudent and well reasoned manner,
based on reliable science and implemented by appropriate engineering practices predicated upon
sound management judgment.

The community has every right to expect business to take the
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necessary actions to minimize environmental impacts, and business sector has every right to
expect to be able to recover their costs for doing so.

3.1.13 Unintended consequences
Staying the course, building momentum, establishing continuity will bring success, but may also
result in unintended consequences, some of which are undesirable. Typically the impact of the
negative will be much less than that of the positive outcomes, but the positive tend to be taken
for granted and the most attention is paid to the negatives. It would be nice to hope to eliminate
or at least neutralize the negative, but it is dangerous to expect too much since taken out of
context they can become rationales to resist the change. On the other hand, it may well be the
case that the negative impact are more damaging to the society then the positive results, in which
case the earlier recognized the sooner adjustments can be made.

In any “eco”-system, be it economical or ecological, the producer and consumer exist in
symbiotic relationships that are generally mutualistic, although at times parasitic, but are always
interdependent. As choices for goods and services increase and are available to more and more
consumers, the ability to control demand becomes much more difficult. Since the buying public-the consumers en masse--are less able to curb their desires, the producers—business at large-are being held solely responsible for the consequences of trying to meet the demands placed
upon it by the consumer.

The concern for environmental sustainability is complicated, not only because of the scientific
and engineering complexities, but also due to the broader range of stakeholders involved, the
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high degree of visibility and transparency expected, and the historically adversarial and
contentious working environment to overcome. In addition, the decision making process now
extends beyond the property lines, to include subjective and qualitative factors not previously
considered. [18, 22, 41]

There is a lot of scientific conjecturing and forecasting in regard to environmental sustainability,
but little substantive scientific theory established through rigid scientific protocol [42],
rationalized by the ominous predictions and urgency that precludes implementing reliable
scientific method—hence, uncertainty and disparity. Consequently, there is limited engineering
technology focused directly and specifically on how to achieve sustainability. On the other hand,
there is a great deal of scientific and engineering principles applicable through a variety of
disciplines which can be appropriately applied. [43]

When and how to apply the technology has become as much a policy and management decision,
as it is an engineering determination. [43] The two strategies need to be integrated to achieve the
desired results. To proceed too quickly, without a sense of direction and a means to get there,
can be dangerous both for the industries and the communities they serve. [43, 44]

Many NGOs have hidden agendas and/or dedicated missions.

They may be perfectly

knowledgeable about the proposed technology, but typically only within their own context and
boundaries with little consideration or understanding of its appropriateness beyond those
boundaries, in different cultures, and without considering unintended consequences. On the
other hand, many NGOs are not that well versed in the technology they espouse, such as solar
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energy, slow sand filters, and water wells. There is a lot of compulsive technology adoption
based on simple and cheap design and little science or engineering. There are numerous one and
only cure all designs for solar electricity, cooking ovens, and water treatment. For instance, there
are a host of well intentioned NGOs installing water wells thinking it is as simple as drilling a
hole…it is not, and there are a host of poor quality wells as a result. There is the valid argument
that, to act is better than not acting at all, even if many initiatives are inadequate, as long as the
community is not worse off and there are occasional successes. Sudex seeks to minimize the
inadequacies and maximize the successes.

3.2 Innovation
3.2.1 Thinking outside the box
While the solution is necessarily complex to address complicated problems, the application of
the solution must be simple; otherwise, the reality is it just will not be implemented. It is indeed
necessary to think outside the box in order to consider cross boundaries implications, but as often
as not the solutions themselves can be found sitting on the shelf within the box. It is the
innovative application of the existing solutions that is necessary, such as microfinancing [5, 19,
31], rather than discovering new breakthrough solutions, which as often as not, are reinventions
of old technologies.

NGOs tend to offer specific interventions contained within its own box. To attempt to solve
sustainability problems in segregated boxes of technological or societal institutions is to develop
partial disjointed solutions, which create their own set of problems. The boxes within boxes
include: science, economics, engineering, politics, ethics, population dynamics, industrial
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expansion, capacity building, governance, environmental quality and justice, and natural
resource management. The keepers of each box think the contents of theirs is independent of all
the others and all the others boxes are dependent theirs. Sudex seeks to integrate the boxes,
using them as building blocks for a sustainable community welfare model.

3.2.2 Simplified Solutions
Engineering complex solutions is not simple. [45] Every positive action has negative
consequences. Every apparent easy solution has not so apparent complex repercussions. Most
of the easy answers have already been implemented; most of the apparent obvious oversights are
no longer overlooked; and most of the low hanging fruit has already been picked; hence, a free
lunch is hard to come by. Easy answers to complex problems are typically not the solution.
Proponents of one easy solution—theirs—are wrong. There is no one solution, regardless of
complexity that will solve the problem by itself.

Sudex only has potential because it recognizes

that all proposed strategies are part of the solution and collectively may provide the ultimate
solution, and otherwise can still make a significant contribution on the small scale.

The technical solutions are not “rocket science” and there is no need to “reinvent the wheel”, but
there is a need for a new driver. However, while the engineering solutions are relatively simple,
the institutional considerations are complex and all too often we attempt to simplify complex
problems in order to come up with simple solutions and in so doing fix only part of the problems
and more often than not increasing the complexity and or creating a new problem often not
foreseen and more often not realized until it is more difficult, if possible at all, to resolve.
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Thinking outside the box should preclude looking inside it. The solution may well be found
there on the obsolete shelve.

If it is agreed that in the big scheme of things growth is not good, how and who decides what,
where, when and how it should be limited? And more relevant to this dissertation perhaps, is
growth at the bottom of the pyramid justified, when if successful the ultimate results will
increase pressure on the commons and possibly become the tipping point that causes the crash?
Or is it all a moot point, since regardless of should we, can we simply stand by and watch a
starving person (man, woman, or child) suffer, when there are ways and means to prevent it,
albeit painfully and frustratingly inadequate?

Sudex is interested in the basic, direct and immediate ways to help alleviate premature deaths in
developing countries, which is disproportionate to those in the developed world but technically
more simple and direct (just a matter of money), although politically, socially and culturally
more complex. This basic approach has immediate benefit to those in need.

There are those, who like Scrooge, feel it is better not to interfere in order to “decrease the
surplus population.” There is a practical simplicity in this alternative, but would seem to beg, if
appropriate, why not interfere and relieve the waiting, why complain about the genocides of
Rwanda, Somalia , the Congo, let it be and decrease the population, since providing aid results
in dependency and corruption.
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Sudex finds it hard too accept this easy way out and opt to remove one problem, knowing that it
will create others.

Prolonged life if Sudex’s benchmark. As addressed in the opening Chapter

of this dissertation, we tend to think that those who live in poverty are in the minority, over
40% live below the poverty line and countless others live marginally on the cusp. If those who
live in the Tier 1 stage are not provided any assistance a great many will die prematurely. We do
indeed have to build a process to reach Tier 2, the whole objective of Sudex, but how long to get
to Tier 2 is not known. There is 100 years of history that shows that direct aid alone in not the
solution, and some would argue the cause, but without it, \ which emerging economy did not
have a long history of financial aid until empowered to take advantage of the economic market
and how long did it take. Although never enough since it is a never-ending-story due to all the
tradeoffs and unintended and unknown consequences, there needs to be a dual approach.

Minimizing disease vectors, improving diet, sanitation and health care, as well as indoor air
quality using direct aid are the first steps to alleviate premature deaths in developing countries.
However, depending on aid alone is sustainable only as longer at the donor is willing and able to
support, susceptible to abuse, corruption and codependency.

Sustainability assurance is a

function of self sufficiency. The more self reliant a community becomes, the greater the
assurance that the improvements will be maintained and hence sustainable. Self sufficiency
comes through opportunity, information, education, appropriate technology and development,
fair and balanced governance.

There are always trade offs. While the environment will benefit (e.g. forests, desert, erosion,
siltation, biodiversity), negative environmental consequences will occur as well (e.g. increased
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resource demands, pollution, urban sprawl), if the environmental lessons learned by western
world are gradually applied to the transitional countries (Brazil, Mexico, China, India, and parts
of SE Asia) the negative impacts as a result of improving health in developing world will be off
set and as the accumulated lessons learned during the transition are transferred to the developing
nations, the long term environmental issues will be mitigated, if not prevented.

3.2.3 Where to start
So where do we start? The answer seems obvious and simple, but if that were so, would there
be a 6000 year history of death as a result of, famine, war, and pestilence?

If you come across a fellow human dying of thirst in the desert, do you simply walk on by, or do
you offer a drink of water contingent upon his response to what brought about the circumstances;
or do you set a flask of water 100 paces away so as they crawl to it they will have a sense that it
is theirs and otherwise would not take drink; or do you refrain from sharing what you have since
you only have a sports drink and by offering it to the unfortunate will contribute to the coffers of
a large corporation on which they will become dependent; or perhaps you give him directions to
the nearest water hole, or do you simple share what ever you have. The premise of the Sudex
Plan is that you unconditionally give what you can to relieve his thirst, and with his strength
regained give him directions on how to get to the oasis on his own with enough resources to get
him there, and the means and knowledge so he will not end up back in the same situations based
on his own capabilities.

Millions of people, men, women and child are subject to these

conditions. It is irresponsible not to assist.
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Michael Chu of Harvard Business School and the former CEO of the microfinance organization
of ACCION, suggests that there are four basic conditions that must be satisfied to make any
meaningful reduction in poverty.

They are: scale, permanence, continuous efficacy, and

continuous efficiency. [46]

Scale: Goal 1 of the MDG is considered the pivotal point that has to be overcome before the
remaining goals can reach any practical modicum of sustainable development, much less
sustainability. While impressive strides have been made since the endorsement of the MDG, it
will be difficult to meet the stated goal of halving the proportion of people living in a state of
extreme poverty (living on less than $1.25/day) and constant hunger by the year 2015 with over
two-thirds of the target time frame already exhausted. In fact, in its most recent update report,
the UN predicts there will be at least one billion people living in poverty by the year 2015. [14]

The question that begs to be asked is: what substantive affect will increasing personal income
from $1.25 a day to $2 have on eradicating poverty to a level that will mitigate the remaining
goals, and significantly improve standard of living and quality of life on a continuous basis? The
solution to have any long term affect must seek to address not merely isolated cohorts of
individuals, but the affected population as whole. The core elements necessary for scaling up to
reach the greatest number of people and make a substantive and sustained difference is access to
credible information by as many people as possible. While the internet is certainly an important
factor, books for children, secondary education for both girls and boys, and training and
extension services for adult and community leaders provide the basic mechanisms for transfer of
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knowledge—i.e. scaling up. This is equivalent to MDG 2 and 3, which is universal primary
education, and gender equality respectively. [11]

There are literally thousands of organizations of varying size, sophistication and resources
attempting to address the MDG. [21, 47] Their aspirations are admirable and accomplishments
impressive (for the most part [47]); however, it is extremely difficult to put any sort of reliable
quantifiable measurement to these accomplishments. This is due to the duplication of effort as a
result of a lack of collaboration or coordination of effort among NGOs due to fierce competition
for funding, which very often becomes their primary objective resting on laurels of their stated
mission.

One of the recommendations of the 2002 Earth Summit held in Johannesburg, South Africa was
a call for creating partnerships, a “coalition of the willing”, to collaboratively work toward
sustainable development. [48] And there was a great deal of media attention to the unusual
alliances between activists such as Green Peace and McDonalds, but while there was modicum
of success between corporate and environmental groups there was also an understandable
limitation due to perceived opposing goals. While there have been productive NGO alliances, by
large they have been relatively few.

In addition and most importantly perhaps, the

implementation of unsustainable programs and inappropriate technology designed by poorly
prepared NGOs without conferring with the very people the programs are intended to benefit,
compounds their ineffectiveness.
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Failures generally do not generate confidence or encourage followup action. There needs to be a
basic guidance system that can be implemented by the villages augmented by practical dedicated
extensionalists that can be passed on from one village to the next, generation on to generation—
success building upon success.

The extensionalist acts as the liaison and coordinator for

obtaining, compiling, assessing and distributing the relevant information. While initially they
may be outsiders with the knowledge of where to look for the information, funding and how to
develop programs, ultimately through observation and training, the role should ultimately be
filled by a reliable resident appointed by the community.

Permanence: The solution must address all the aspects of poverty, be transferred to all levels,
and be carried on over extended periods of time from one generation to the next. There is a
tendency to attempt to solve complex issues by breaking them down into discrete independent
components focusing on simple solutions within the limited boundaries, ignoring the
interrelations and complexities. [36, 45] Without a comprehensive wholistic plan, it is difficult
to see the interconnections and obstacles, the “upstream” and “downstream” consequences. If
the study areas are confined to small boxes—something one can “get their hands around”—it
may simplify the systems, but the solutions will likewise be confined to simplistic isolated boxes
and not apply to the problem as a whole, resulting in short lived successes and unanticipated
consequences.

A garden will not grow by watering only one section; weeds will not be eradicated if only the
shafts are removed. Permanence can only be achieved if all aspects of the problem are resolved.
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Continuous efficacy: It is not sufficient to reach a certain target and then rest on its laurels.
Permanence can not mean stagnation. The improvements must be continuous in terms of quality
and numbers reached (scalability).

Continuous efficiency: None of these conditions can stand alone. Each is interlinked with the
other if eradication of poverty beyond isolated cohorts and over an extended period of time is to
be accomplished. Continuous efficiency must be applied to each component to ensure reliability
of the system as whole. But if one component is overlooked the efficiencies of the others cannot
be maintained.

3.2.4 Sudex Concepts
The focus of the Sudex Plan is the basic essentials for living (air, water, food, fuel, shelter, and
healthcare), and the tools necessary to ensure sustainable self sufficiency of the essentials
(opportunity—applied education, income possibilities, financing, access to markets) and support
mechanisms (empowerment, capacity building, transparency, accountability, checks and
balances, gender equity). Each of these is a paper in and by itself and this dissertation does not
attempt to go into the core of the any to them but to focus on the interrelationship of each
collectively. Without any one, either the ability to achieve sustainability or self sufficiency is all
the more difficult and can not be ensured.

Without the essentials people die. It is a straight forward as that. People die. The objective of
the Sudex Plan is to prevent this from happening. If successful, the life in general may not be a
lot better, but people will live, and have reason to hope. This is the first step, armed with useful
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skills, a practical education, places to work and the means to get there, entrepreneurship
prospects to consider and the seed money to fund it, a sense of who they want to be and what
they want to do, and the freedom and will to make a choice. It is not the objective of Sudex
make the choices, but simply to provide the tools to be able to so with a good understanding of
what it means and the consequences. This becomes the second step.

The funds exist. The strategy is to find them and use them to satisfy the needs of everyone, and
then provide them the tools to become self reliant and sufficient on sustainable basis. After that
they become a huge market for which those original investors can recover their investment
threefold or more. While the return on investment may attract some, the motivation should be
because some one is dying that needs food, water, health care which is available. However, it can
only be sustainable if the investor realizes a return on investment.

Sudex offers a plan to make the most of what is available, to identify what is lacking and find the
method to meet the deficits. The start is within the poverty cycle, the end point is when the
villages are sustainably self-sufficient, that is they have access to the basic needs and the
resources to ensure they will be met for and indefinite period. Sudex as an organization does not
go beyond this point, but it is expected that the plan continue to provide the guidance to assess,
plan implement and reassess and adjust accordingly.

Sudex method can be likened to the generic stages one goes through to change from sedentary to
physically fit (source unknown):
Stage one: Pre-contemplation-accepting current status without desire to change
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Stage two: Contemplation—an alertness to the fact that change is needed
Stage three: Preparation—planning to make change
Stage four: Action
Stage five: Maintenance—to ensure action continues and
Stage 5a: followup maintenance—when action and enthusiasm wanes and goals
tempted by diversions, a back up plan to stay on course or if totally derailed get
back on course.

The team of doctor and trainer serve as extensionalist, providing guidance, information,
encouragement and motivation. Like physical fitness, community fitness calls for planning,
motivation, incentive, action and follow through. It generally helps to have an independent
coach to serve as guide, motivator and counselor…an extensionalist, whose role is to ensure
staying the course, building momentum, establishing the continuity that will bring success, and
avoid the undesirable unintended consequences (e.g. injury, dehydration, or exhaustion). It is
important to recognize in advance these consequences as best able to build into the model
programs to maximize the positive and minimize the impact of the negatives. The Sudex Plan
attempts to take these idiosyncrasies into account; identifying what the problems are that prevent
access, and seeking out the solutions which potentially could resolve the problems, assess the
practicality, feasibility, implementability and cost and benefits of the solutions

Sudex’s basic premise is that there are those who suffer needlessly and die prematurely due lack
of basic essential needs that are readily available, although not accessible, because they lack the
purchasing power.

They lack purchasing power because they do not have access to the ways
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and means to obtain sufficient income. Sudex’s guiding principle is that it is not reasonable to
ask those without resources to rise to some level of subsistence without aid, and it is
irresponsible to let them die without it. The Sudex Plan is a comprehensive integrated strategic
plan for how those within each strata of the pyramid can contribute to the mitigating the
conditions at the bottom and by doing so increases its own welfare and worth.

Money is indeed a significant component, but what successful venture attempts to manage and
distribute funds and allocates resources without a plan, a business plan, project plans, strategic
plans, engineering plans, operating procedures, evaluations, updates?

The Sudex Plan attempts

to incorporate all these on the shelf methods into one original “road map” to start at the
beginning followed by identifying and evaluating the solutions then implementing the feasible
and appropriate solutions so the out come yields intended results efficiently and effectively,
minimizing unintended consequences continuously reevaluating to ensure positive unintended
consequences are incorporated and the negatives are deleted ensuring continuous improvement
and sustainability and self reliant. The ending is off the map since the destination can not be
reached until the original stated means to fill the goals can be found.

There a general perception that there must be a sense of “ownership” before those who receive
the gifts will have an interest in maintaining it. This comes from the failed relief provided by the
multilateral institutions who constructed large infrastructure units which were too large and
complex for the villages to operate, or completed with out the tools or fuels to operate them;
generators without gas, the nearest parts in Europe, or with the parts but without the tools and
knowledge to repair them. So they went to waste and the villagers are accused of neglect,
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because they had none of their own sweat equity involved—lack of ownership, when in truth
they are not even asked if they wanted it.

Sure they did, if it met their own self interest and

provided with means to maintain it.

Those dying of thirst simply need a drink of water. Quenching thirst is their first order of
survival. They are not likely to spit it out, even if they knew it might carry decease causing
bacteria. They will not appreciate the drink less because they have not participated in the
decision to offer the cup, or have any less appreciation because they do not have “ownership” of
the cup. Let us provide the cup and then worry about who pays for what and how, after they
have the wherewithal and capacity to participate and contribute.

Or there is the condition that the intervention must be sustainable, which typically means funded
by the community. All well and good if the villagers have sufficient funds to purchase base
needs with change left over, but if that were the case, would an intervention be necessary.
Otherwise the fees become equivalent to a tax. To burden those who have barely enough to live
with the maintenance of equipment with adequate training and understanding of its need, results
in resentment, ownership.

Leaving behind one manual in English does not help…one in the

villager’s language is of a little more value. An operator uses a manual for troubleshooting not
for learning a system, except after a lot of trial and errors, and when worn and tattered is manual
can not usable, and so the equipment sets used. In the mean time the community does without,
just as they did before the “gift” was installed.
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If your own self determined self interest is being met, you will ensure that the solution is
maintained provided you have the wherewithal to do so. You do not need a sense of ownership
to do so, but an appreciation of how it satisfies your self interest. The villagers act with their on
self determined best interest in mind, as well. To think that they need some additional sense of
ownership to so, and otherwise ignore their own best interest is presumptuous, unfair and
disrespectful. It is difficult to get the trust of those you disrespect.

Sudex contends that if the villagers do not maintain a system or equipment, it is because they
really did not need it, or at least the need was not sufficiently explained, and/or not provided
without the tools and means to maintain. What good is a fishing rod without the hook? To give
a man a fish, he eats today; to teach a man to fish, he eats for a life time, provided he has the
proper equipment (and there a fish in the pond).

The Sudex Plan is intended to provide the communities with a proactive course of action with
which the communities supported by extensionalists, decide for themselves what is needed, what
the feasible solutions are, and then develops a practical plan to obtain the resources and
implement the solutions without having to passively wait for the solution to come and then be
dictated to them, which is as often as not inappropriate. If we make the wrong decision, we learn
from our mistakes and make adjustments and try again; if interveners make the wrong decision
on our behalf, usually it ends there, we stand idly by not knowing where and how to correct it, or
why it is needed, and the interveners actively seek, not solutions, but who to blame other then
themselves.
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The Plan provides a systematic self-deterministic approach to assess the cause and effect of the
lack of basic essential needs, the available resources, the road blocks that prevent access, the
ways to overcome the obstacles, and the means to fulfill the needs based on importance relative
to feasibility, and applicability and implementability relative to appropriate solutions.

Like the MVP program, the Sudex Plan attempts to serve as a road map out of extreme poverty
and to ensure there is no way to return to the point of origin. [11] The road will be difficult and
the problems complex to overcome, but the road map will help chart a course that is relatively
simple to navigate. The objective is to empower the community to act for itself. [16, 23, 49] The
extensionalist provides suggestions, information, and ideas, but not mandates and conditions.
Once empowered the community becomes its own extensionalist and that of its neighbor.

The focus is on the basic health and welfare of the community needed to overcome inertia, build
momentum, and maintain continuity, without which conditions at the bottom remain static with
little hope for improvement. [50]

The Sudex method is based on the plan, do, study, act

(PDSA) cycle of total quality

management to which is added “check” (performance measurements), and the agricultural
extension service model integrating engineering and scientific investigative techniques,
community planning, and business management decision and system analysis methods. [51] It
provides a course of action for the community to meet its needs applying qualitative weighted
scorecards, expected value analysis, gap analysis, performance measurement practices and
feedback loops track progress and identify problems. The objective of the Sudex Plan is to
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develop a prototype model based on good science, appropriate engineering, and sound
management with which the communities can reach appropriate decisions to meet their
respective goals.

Neither the model nor the extensionalist attempts to define the quality of life or social
responsibilities. It incorporates the design with nature concepts of McHarg [52], with multiple
objective decision making for environmental management [53] as well as the business concepts
of the balanced scorecard [54], with performance measurements [38, 54, 55] and metrics
developed by the Asian Development Bank. [26] and other multi lateral organizations.

The implementation of the Sudex Plan lays out a strategy using indigenous ingenuity and
wisdom, augmented by extension services providing information and guidance so the community
can self determine how and where to best apply available resources so they will do the most
good for the Community as a whole, while building capacity for both it and its inhabitants to
become sustainably self sufficient. [49, 56]

3.2.5 Replicability and scalability
There is the problem of transfer of knowledge and sustainability, which are believed to be the
core elements necessary for scaling up to reach the greatest number of people and make a
substantive and sustained difference for as many as possible. Sustainable programs are
dependent upon entrusting those who will be most effected with the means, knowledge and
systems necessary to maintain the solutions. There needs to be a basic guidance system that can
be implemented by the villages and supported by NGOs that can be passed on from one village
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to the next—success building upon success. With the hope and intent that, as a result of success
building upon success, the model will extend across boundaries and continents, reaching all
those in need in both rural and urban communities, in developing and developed countries.

Based on the premise that the greater the number of pixels the better the resolution, this model
considers a vast number of geographic, cultural, social and environmental attributes to create a
well-defined composite of the community within multilayered physical and social boundaries
integrating scientific, engineering, economic and decision analysis methods. It is a dynamic
servo-system, forever measuring performance, identifying the need for adjustments and
revisions, and seeking continuous improvement. While initially focusing on breaking the poverty
cycle, it is ultimately intended to have global applicability as top down and bottom up
approaches converge, addressing all MDG, at which time holistic, sustainable, fair, equitable,
and responsible development can be addressed worldwide.

To eradicate extreme poverty, basic needs must be persistently provided. However, persistence is
thwarted if all the needed experts work independently fixing bits, or fitting together pieces,
without a clear vision of the puzzle as a whole. In the interim, fragmented non-sustainable quick
fixes are put in place and time dwindles away as 2015 quickly approaches. As with passed
Millennium Declaration deadlines, a great deal will have been accomplished, and still there will
be a significant short fall and too many will be without basic needs. The Sudex Plan seeks to
solve the problem through strategic planning.
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Government institutions and non government organizations offer assistance, typically with
strings attach. Those in need agree without hesitation, if not with some resentment. Ask a person
dying of thirst in the dessert what he would do for a drink. Ask him again when recovered. For
the most part those in need would gladly meet the conditions, but in general they just do not have
the ways and means to do so, and so the cycle continues and expands—during the lull millions
suffer, many of whom die. It is inappropriate if not cruel, albeit an apparent human trait. [An
aside: inhumane implies against human nature, so if the conscious decision is made to allow
fellow humans to live under intolerable conditions die needlessly, then it may well be human
trait to be cruel in accord with it own nature. Consequently, to be considerate and provide
assistance is contrary to human nature. Accordingly, then, it is human nature to be cruel and
inhumane to be considerate.]

Give a man a fish he eats for the day; teach a man to fish he eats for a lifetime—as long as he has
the strength and means to get to the pond, the pond is well stocked, and the fisherman has the
appropriate bait and equipment. The Sudex Plan is intended to teach the community to fish with
proper bait and equipment providing a map to get to the pond, and the knowledge about how to
keep the pond well stocked and not to over fish—to attain sustainable self sufficiency.

3.3 Justification
The primary justification for the Sudex plan is:
•

People are dying and need help.

•

The solutions are available.

•

Poverty is a major problem that needs to be solved; engineers solve problems,
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•

While a great deal of good has been accomplished by individual and multilateral
organizations, so far these efforts have not resulted in significantly decreasing poverty on
a global level, and in some areas, such as sub Saharan Africa there has been an increase.
o There are host of reasons, one being the enormity of the problem and
complexities, not from an engineering standpoint but from a institutional and
global perspective.

•

Sudex has the potential to make a difference.

This dissertation presents a systematic bottom up approach to create a wholistic model that can
be adapted to community specific conditions. Using a participatory approach to self define
community needs, an implementable strategic plan to responsible sustainable development can
be drafted. The Millennium Development Goals, in itself a strategic plan, requests developing
nations to prepare a “road map” to meet the goals as a condition for receiving assistance, but
while there are numerous paradigms few can handle the large number of complex variables, so
many critical measures are deleted, and plan becomes in a map of short cuts and detours.

Wholesale eradication of poverty can not be accomplished without top down intervention and
policies, but until international accords are reached poverty persists. Numerous NGOs addressing
specific needs provide significant relief, but too many go unattained. The Sudex Plan provides a
grassroots action plan to bridge the gap between implementation of policy and immediate needs.

The Plan considers the community as a whole from the grassroots vantage point so indigenous
knowledge and skills can be incorporated with social and technical expertise. This enables the
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community to prioritize its needs, select appropriate solutions, prepare action plans, foresee and
respond to unintended consequences, allocate resources (when available), ensure resources used
for intended purpose, and measure performance to assure continuous improvements. Hence, a
road map will be available when policies are agreed upon at the national level so less time is
needed for institutional resources reach the roots.

The Sudex model empowers the community to assess complex issues as they apply to them, and
provides the capacity to plan, implement, manage, and measure performance to continuously
improve conditions.

It is anticipated that there will be immediate benefits to the community

through the building of the model and in the formulation of the strategic plan. These benefits will
increase as milestones are passed and the next set of objectives is addressed. While the initial
benefits may be small, the accomplishment will be substantial and the beneficial mutations will
multiply exponentially locally, regionally, nationally, and ultimately globally, as all the
grassroots maps are incorporated into national plans.

Poverty is not simply a matter of how much one makes per day. There are plenty of examples of
people who earn less than a dollar a day, the UN threshold for defining extreme poverty, who do
in fact have access to basic needs. In some cases their quality of life may seem idyllic, at least
from an outsider’s perspective. But their life is not their own. They not only lack freedom of
choice, but they lack the ability as well.

Most are not starving, although malnutrition is

rampant, their thirst is quenched but their water is polluted, their children live and many reach an
age of 6 and some live well into their 80s, in one case 104, but the overall life expectancy on a
global basis in the developing countries is less than 67 years old.
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In general those living in

poverty have the essentials to live, although many do not make it, and for the most part lack the
essentials to have a life beyond their narrow confines, and little assurance that the essentials will
be available tomorrow. Living is not necessarily a matter daily survival, although can be, but
rather a matter of despair, not for lack of food and drink, but rather lack for a reason to be
hopeful, because there is limited opportunity to hope for. Education is limited and then for most
it cut off after 6th grade, leaving them unable to progress any further, making them all the more
aware of what they lack increasing their despair. Now they can fetch water, wood, food with a
6th grade diploma hung on their wall.

They maintain an amazing grace, humor and attitude,

which is not a façade, but perhaps away of coping. [58]

The objective of Sudex is to ensure essential basic needs including opportunity are available to
every one.

3.3.1 Top down approach
The approach will be to use UN MDG as a target to be achieved from the grassroots level as
opposed to the top down approach.

However, it is important not to overlook the top down

approach, since it is the source of funding, the keystone of sustainability.

However, the top-

down approach is cumbersome fraught with bureaucracy, politics, egos, pride, greed, corruption
and deceit. There is the need for transparency and accountability, but like statistics and models,
unless practiced with the utmost care, checks and balances, ethics and standard, all will be
misused and therefore mistrusted and the top down approach tied up in its own red tape and lack
of confidence. It is easily log jammed and operations disrupted by relatively small but active
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dissenters slowing down meaningful constructive and productive progress. And in the mean time
people do without.

There needs to a less cumbersome effort at the grassroots level…the bottom up approach. This
approach has its own set of limitations, not the least of which is the lynch pin…funding.
Consequently, the magnitude of effort, which must rely on volunteers, donations and good will,
does not come close to meeting the magnitude of needs. As a result the projects undertaken are
small in scale and reach only a handful of people. More often than not the project does not fulfill
a basic need but rather is an interim and partial approach.

How then will Sudex be different? First the community assessment will be conducted, which will
help identify data gaps initially, and then define what the actual needs are and establish a game
plan for satisfying the needs. With a plan of action in hand it is much more likely and easier to
take action, sometimes the action may be wrong, but wrong action can be better than no action, if
lessons learned are put to good use. The errors will be less frequent then the no action and the
consequences will be less. And all the results of the correct actions will be accumulating.
Probably the most important aspect is the proactive participation of the community in all phases
of the planning, implementation and followup phases.

Who should do it? Everyone should be involved in developing the plan, the politician, doctor,
lawyer, social worker, teacher, decision maker, farmer economist, and engineer, but it is the
socially aware engineer, or project manager attuned to engineering who is optimally suited for
the task of implementation. This forms a synergistic alliance that is broad, covering all aspects
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of the community, and is internally supportive and motivational, accountable, providing feed
back that is followed up, and continuously striving for improvement until the goals are reached.
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CHAPTER 4
THE SUDEX PLAN

Figure 4.1 – The Sudex Plan

4.1 Introduction
The basic premise, concepts, qualifications and limitations of this dissertation are described in
the previous chapters. This chapter provides a description of the components of SUDEX PLAN
itself, such as who are the participants, what are their roles, what is the general strategies, tactics
and procedures to be followed and what are the expected out comes.

As advised earlier, due to

the academic format of this paper, the Plan appears to be rigid formulated process, but nothing is
further from the intent. In practice, the Sudex Plan will be a flexible living organ as developed
by the participants. It hoped that this section will evolve into a useful guide to facilitate
preparation and implementation of the Plan and to maintain some level of uniformity. However,
ultimately it must be the product of the community; otherwise, its applicability and
appropriateness can not be ensured.
81

4.1.1 General Strategy
There are several sequential steps or tiers that the Plan follows in order to reach its ultimate goal.
The general strategy is to develop an integrated wholistic sustainable development model which
will provide the community with tools to define current conditions at Tier 1 and envision desired
conditions at Tier 3 and then generate a course of action or strategic plan to progressively get
from Tier 1, to Tier 2 and finally Tier 3, logically, realistically and cost effectively. Progress is
continuously measured along the way to ensure an optimum path is being followed, providing
transparency and accountability to assure continuous improvement. Figure 4.2 illustrates a
simple step diagram of the tiered approach, and Figure 4.3 represents a conceptual relationship
between self reliance and sustainability.

Tier
3
Self
Reliant

Tier 2 Increasing self reliance

Tier 1 Reliance on outside sources

Figure 4.2 – Self Reliance Step Diagram
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Figure 4.3 – Conceptual Growth

Initially, the communities may require unconditional assistance from outside sources to meet
their basic essential needs—Tier 1. Having regained its physical health, the community will need
the time to learn to use and take advantage of the institutional and technological tools and
systems available to develop the ways and means to provide essential basic needs for itself—Tier
2. Once self sufficient and reliant the community becomes a potential market for trading goods
and consequently geared for economic growth with all its benefits and problems—Tier 3.
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At

this level, the community will need to implement practical management and planning tools to
prudently plan for responsible, and equitable growth which achieves improved welfare for all
while maintaining community stability and quality of life. While the Sudex Plan will service a
useful tool to the community past Tier 2, it will not be dependent upon the Sudex extensionalist
who will move on to a new role or location.

Tier 1
The first step is to ensure the primary basic essential needs are provided by whatever means
available, without worrying about ownership, participation, or sweat equity, which are unrealistic
conditions of many outside providers. How can those without sufficient resources to obtain the
very necessities of life be expected to pay for needed goods and services? Willing to pay yes;
able to pay no. The reality is that the poor do not have the means to purchase all the basic needs
and until they are able do so, it is not reasonable to expect them to do without.

The global

community should accept the responsibility to provide those in need with the basic essential
needs until they can do so on their own. As discussed earlier the wealthy nations have agreed to
provide 0.7% of their GDP which could accomplish this very thing, but to date not enough have
done so. The Sudex Plan will attempt to identify how the community may be able to find the
willing donors and at the same time develop strategies to be able to do it themselves.

At this level, the community is dependent on outside financial aid, and the Sudex Plan will be
able identify the institutions and provide guidance in how to petition the agencies for help.
While the other tiers will be undertaken concurrently with Tier 1, the ultimate goal of Sudex
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(sustainable self sufficiency) can not be achieved until the community rises above the
dependency inherent to Tier 1.

Tier 2
The second step provides the mechanism and tools to work toward sustainable self sufficiency.
This entails participation and sweat equity. It can be initiated while still tethered to Tier 1 and in
time could provide the means to cut it. To elevate out of Tier 1 will take time, but once having
made it to Tier 2 progress can occur relatively quickly, depending more on the initiative and
actions of the community than the outside donors. Through honest introspection and self
evaluation the community gains insights into where it is relative to where it would like to be,
and equipped with the knowledge and tools acquired through participating in developing the
Sudex Plan, the community will find ways to apply them, building its capacity and ability to
progress through the tier and shed the dependency carried over from Tier 1.

Care must be taken to avoid becoming over confident, else self reliance be assumed prematurely,
by either the community and/or donors. If so, significant set backs can occur that will be
difficult to counteract and very possibly, if not likely, the community will fall back to its Tier 1
state. It is much harder to recover from failure. However, learning from mistakes is a valuable
lesson, which if objectively assessed and diligently and persistently applied will make it all the
harder to repeat the same mistakes the second time up the steps.
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Tier 3
The final step is the ultimate objective of the Sudex Plan. Tier 3 is that stage in which a
sustaining system is in place that using the tools developed by the Plan keeps the machinery
working as designed, ever improving and striving toward maximum efficiency.

A system can only be sustained when continuously maintained and nurtured, it becomes “self’
sustained only when the care and effort is rigorously and conscientiously employed to ensure the
continuous improvements are applied. Consequently, since there is always room for
improvement, the top of Tier 3 can never be reached. However, Tier 3 may become the bottom
tier from which higher levels of quality of life and standard of living can be pursued, with
prudent care and wise decisions. Tier 3 is the ultimate objective of the Sudex Plan, beyond this
step the community is indeed independent and on its own—hopefully not forgetting what it took
to get there.

4.1.2 General Tactics
The Sudex method is a systems analysis and participatory approach incorporating business
management tools (such as Total Quality Management, score card matrix, cost benefit analysis,
and decision analysis) and engineering methods, much of which has developed in the
environmental field ( such as remedial investigation and feasibility studies-RI/FS, environmental
impact statements-EIS, and environmental management systems-EMS).

The general process is: develop a community committeeÆassess community structure,
conditions, and resourcesÆdefine needs, problems, limitations and constraintsÆ identify
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feasible solutionsÆ assess ability to implement solutions taking into account unintended
consequences Æpresent findings to community committeeÆcommittee determines priorities,
selects solutions and establishes community initiatives, commitments, institutions and
mechanisms to sustain solutionsÆassess potential obstacles in addressing committee
prioritiesÆpresent findings to committee and resolve issuesÆprepare draft plan of
actionÆpresent to committeeÆrevise accordingly and prepare final plan to actionÆfinal
committee approvalÆimplement plan including checks and balances to minimize misuse of
funds and preferential treatmentÆconduct continuous performance reviewÆadjust plan
accordingly to ensure continuous improvement. Result: spiral cycle of continuous improvement,
with increasing self determination, sufficiency and reliance.

It is a long term process, with overlapping tiered goals. The first: ensure basic essential needs
are readily and reliably available (end needless suffering and preventable premature death);
second enable community be able to provide needs self sufficiently and sustainably; thirdly,
assure continuous improvement and welfare, and finally on its own establishing institutions and
policies to implement fair and equitable increases in standard of living without compromising
quality of life.

4.1.3 Participants
The Sudex Plan is prepared by the community with the help of a Sudex Extensionalist and Sudex
itself, which form a trilateral synergistic alliance, as shown in Figure 4.4.
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Figure 4.4 – Trilateral Synergistic Alliance through Team Work

Community
The community is broadly made up of resident villagers including the leaders, all social strata,
ages, gender, and stakeholders.

The resident villagers are those who physically live in the

community, but can also include those who live away but remain active members in community
life and traditions. The stakeholders include all of the resident villagers referred to as the
community stakeholders or the “Community”.

The participants represent the parties and

stakeholders who the community has identified will participate in preparing the Plan. Figure 5.9
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in Chapter 5 shows the list of participants that the Community of Obodan identified as part of the
case study participatory work shops.

As discussed in Chapter 3, The Sudex model makes every effort to ensure all sectors and both
genders are equally represented, without disenfranchising the other.

There is focus on to

elevating woman to equal status of men. This is believed to be essential if self sufficiency is to
be attained. A community can not be self sufficient if a significant portion of its citizens are
totally reliant on another. A community can not be free if thought is restricted to a few.

Stakeholders
The non community stakeholders are generically referred to as “stakeholders” and generally
include outside parties who have a special interest in the community, such as local and national
governmental agencies, goods and services providers, non-governmental organizations (NGO),
and non resident villagers.

The non resident villagers are those from the village who still have family in the village, but do
not take a proactive role in the community life, although have a genuine interest in the
community welfare.

Stakeholders can also include parties who are not associated with the community, but are
impacted by initiatives taken by the community, such as families or townships located
downstream whose water is impacted by upstream discharges by the community.
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Civil servants, such as teachers, police, and medical staff, who live in the villagers, on
assignment with no other direct connection to the community, may be either part of the
community or stakeholders, depending upon how the community sees them based on their
involvement in community outside of their service responsibilities.

Extensionalist
The extensionalist, for the purposes of this study, is an independent intermediary, who is not
necessarily a resident of the community and not considered a stakeholder. It is not the role of the
extensionalists to prioritize problems, select the solutions, give directions or make final
decisions.

An extensionalist is not an “intervener” which for the purposes of this study implies a person or
organization that has specific agenda or technology it seeks to introduce to the community. The
agenda or technology may well be beneficial to the community and worth considering, and many
interventions have been very successful and beneficial, but is often imposed on the community
with little or no community participation in the assessment and decision process.

As best able the extensionalist should serve the community as an objective impartial facilitator,
coordinator, and guide. The role of the extensionalist is to extend the community information and
knowledge base, identify resources and suggest ways and means which empower the community
to be able to make reasonable and reliable determinations for themselves, incorporating cultural
and traditional aspects into the process.
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There are tasks that it much more efficient to assign to a qualified professional with the
experience and knowledge to perform the task with as much independence as circumstances
allows. The extensionalist serves in the role of a consultant as qualified, to conduct technical and
social assessments (such as energy needs, water shed analysis, or ground water characterization,
soil and water sample testing and analysis of results, health and demographic surveys), which the
community would not be able to do by itself. While community participation is the keystone,
there are times it is restrained until the information is gathered and objective findings are
presented.

SUDEX
Sudex for the purposes of this study is an independent humanitarian service organization (IHSO)
connecting needs to resources, including governmental agencies and non governmental
organizations (NGO), from which the community and extensionalist can rely as the need arises.
Sudex will not have all the answers, but will be able to find them, and collectively, Sudex, the
Community and the extensionalist learn together in a synergistic alliance through which the
optimum solutions and course of action can be defined as shown in Figure 4.4 above.

[Note: since this is a new concept at this stage the extensionalist is Sudex, which for now is S.
Forbes).]

4.1.4 Organization
The Sudex Plan is prepared by a Community Sustainable Development Committee (SDC),
responsible to the Community at large. The Community sets up the SDC and selects the
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extensionalists. The SDC is the overall manager and proposes the subcommittees; the
Community is the ultimate decision maker; the extensionalist provides technical support and
guidance, but does not specific directives and does not make decisions on behalf of the
Community. In order to gain acceptance of the SDC and sub committees without undermining
the authority of the chiefs and elders, they serve in the capacity of the executive committee, to
which the findings are presented and the ultimate decisions are made and conflicts are resolved.

While the Chief and elders can serve on the committees, it generally not advisable since through
no fault of their own (most to the times) their traditional position tends to supersede what should
be a neutral position on the committee. Other wise the open forum and sharing of ideas may be
circumvented. The subcommittees on the organizational chart are created as part of the action
plan. Figure 4.5 shows the generalized organizational chart as prepared in the Obodan work
shop discussed in Chapter 5.
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Figure 4.5 – Community Sudex Plan Organizational Chart

4.1.5 Sudex Work Plan
The Sudex Plan is based on the expanded version of the TQM plan-act-do process as discussed
earlier. The expanded version includes: investigation—assess—plan—act—check—revise in a
continuous closed cycle and feed back loop as shown in Figure 4.6 Each segment is modified
and refines by lessons learned from successes, obstacles, mistakes, failures, and related
unintended consequences.
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Synergistic
Alliance

Task

Strategy

Action

Results

Continuous
Collective
Learning

Adapted from: Exploring Pathways to a Sustainable Enterprise, GEMI, June 2002

Figure 4.6 – Adapted PDA Schematic

Task objectives
The general objectives of each segment are:
1) Investigation— define problems and determine resources;
2) Assess—evaluate findings and prioritize goals based on needs and resources; establish
benchmarks.
3) Plan—defines tasks, responsibilities, and schedule to meet goals, as well as milestones
and metrics to measure progress during implementation and how goals being met once
implementation completed;
4) Act—implement plan;
5) Check—monitor and evaluate;
6) Revise— adjust plan based on measurements to identify obstacles, errors and unintended
consequences, and return to 1.
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Scope of work
The following is a general outline of the scope of work to prepare and implement a Sudex Plan.
The tasks order may be adjusted to meet the needs and schedules of the participants:

1.0

This is the preparation, orientation and organization stage during which the community is
defined; the participants and stakeholders identified; and the Sustainable Development
Committee (SDC) is set up. The extensionalist learns the history, traditions myths and
culture, as well as the socio-economic, political and demographic structure of the
Community. This is not a class work assignment begrudgingly undertaken, but the
welcomed and exciting opportunity to walk in the sandals of the villagers, to learn and
understand, appreciate and respect the culture.
Mutual trust and respect are nurtured; participatory methods are introduced.

2.0

Extensionalist conducts a comprehensive investigation (e.g. water resources, health
practices, diet and food sources, economic and education access, taking into
consideration infrastructure, institutional, cultural and political factors) to define the
problems, identify the cause and effects, and determine potential ways and means to
overcome obstacles weighing advantages and disadvantages of implementing various
alternatives. (Feasibility Study)

3.0

Findings are presented to the Committee. Committee weigh and scores priorities based on
importance relative to culture, feasibility and time line for applying solutions to meet
needs. Conflicts are resolved by Community leaders and elders, a list of priorities is
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agreed upon, reviewed with regional administrative officials and government, and revised
accordingly.

4.0

Extensionalist prepares a plan of action (Sudex Plan) to obtain resources to fulfill
priorities and a schedule to implement priorities as resources become available.

5.0

Committee implements plan providing management, manpower and leadership, and using
participatory monitors and evaluating approaches (PME), continuously monitors progress
and improvement.

6.0

Extensionalist provides oversight, guidance, and technical support and measures progress
toward meeting objectives, problems encountered and potential improvements to the
plan.

7.0

The Plan is revised and improved on the basis of performance and progress with
Community concurrence.

8.0

Community becomes self sufficient with reliable sustainable capabilities to meet basic
needs and take advantage of opportunities.

9.0

Community shares knowledge gained with neighboring communities, mentoring them
using their Committee as the supporting extensionalist.
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4.2 The Sudex Plan
In his book , Three Cups of Tea, Greg Mortenson [59] describes how after a year of enduring a
life of hardship, personal sacrifice, and overcoming tremendous obstacles, he was finally able
to purchase the building supplies needed to build the school he had promised a village in
Pakistan. After an arduous journey he and the supplies were in view of the village in which he
was to build the school just on the other side of the gorge. A year of careful planning, it is quite
amazing how much he was able to accomplish in such a short time and arrive at this point ready
to fulfill his promise. He crossed over in a rickety cable basket with excitement, anxious to tell
them the good news. Sitting around fire sipping tea with the elders, he tells them he is ready to
build.

It was then when the villagers tell him that it was not school they need, but a bridge; a

large heavy bridge to cross the very gorge he had traversed by cable basket. How else was he
going to get building material from the other side?

You can never plan enough; if you plan as much as you should you will never start the project.
You can never foresee all the difficulties you need to plan for; hindsight is always better, and
Murphy’s Law always prevails. Do your homework and collectively learn with and from the
villages, use the time you have and then act—“just do it”.

The purpose of the Sudex Plan is to establish a course to action to achieve the set of objectives
using appropriate solutions. All tasks are addressed: discovery, management, funding,
engineering and design,

labor, logistics, scheduling, weather constraints, procurement,

mobilization, installation, demobilization, contingency, O&M, payment system, performance
measurements, QA/QC, accountability and continuous feedback, updating, and improvements. It
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is only completed when all the original priorities are implemented or have been replaced by
equivalent alternatives. [Note: For SUDEX as a private humanitarian organization, involvement
is completed when the community becomes sustainably self sufficient; after which, the
community is empowered to implement the plan on its own.]

4.2.1 Problem Assessment
Problem solving is the basic purpose of the Plan. Problem assessment is at its core. Before one
can solve a problem, they first need to know what the problems are and the root causes. The
necessity for problem assessment is that problems are known to exist, but are not well defined.
While the effects may be recognized, underlying causes are not understood, nor are the
interrelationships of one problem with another fully appreciated.
There is a risk in simplifying complex problems; simple solutions applied to complex problems
usually result in partial solutions and a lot unintended consequences.

The problem Sudex seeks to resolve is extreme poverty. Inaccessibility to resources is its root
cause.

The simple solution provides the resources…the funding—a Tier 1 approach which

helps significantly but is not sustainable nor self sufficient.

Problem assessment investigates the problems encountered in getting the resources to those in
need to solve their problem. The resources studied are the essential basic needs, access, finances,
opportunity and institutional factors.
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Problem assessment includes two components: 1) problems and 2) solutions. This stage is
purely objective. It makes no judgments, its finding simply state what the problems are and
identifies all potential solutions with advantages and disadvantages (feasibility analysis). It does
not determine which problems need to be solved first and which solutions should be applied, that
is the function of the planning stage which requires community participation.

4.2.2 Community Portrait
For the purposes of the Sudex Plan, the community is the socially interdependent cluster of
people living within political geographic defined physical boundaries. This could include water
shed from which the people draw water and discharge wastes, aquifer boundaries, and air shed.
See Figure 4.7.

While the broader environmental boundaries must be considered, generally the Sudex Plan
boundaries are defined by the local community. Initial survey defines community by locating
local boundaries and identifying people.

A portrait of community life is created as it is today, and a vision of life as the community would
like it to be. The current portrait is how the village sees itself now, and the vision is how the
community would like it to be. Depending upon the desires and situation, it may be helpful to
create a portrait of the village in the past, if there was a time life was believed to have been close
the vision for the future, taking into account relativity as discussed in the previous chapter.
Initially the portraits are drawn strictly on the basis of the community preference without the aid
to lists of attributes. Each characteristic of the community portrait is evaluated in regard to its
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relative preference to the other characteristics which results in a ranking of preferences listed
from most to least importance. There may be differences of opinion, which can be overcome by
having more than one characteristic with the same ranking. Figures 5.4-5.8 in the Chapter 5
Obodan case study provides the list the community came up with.

Figure 4.7 – Community Areas of Influence

Mapping
In order to start action plan tasks, it is necessary to identify the community’s demographic and
physical characteristic.
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A very helpful and useful exercise is for the community to prepare community maps, itself which
can include any or all of the maps shown in Figure 4.8. Figures 4.9-4.9.11 show some examples.

Figure 4.8 – Community Mapping

Figure 4.9– Obodan Map from Case Study work shop (See Chapter 5)
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Figure 4.10 – Uganda profile map.

Figure 4.11 – Uganda village map.
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These maps are extremely helpful to the extensionalists as they conduct more detailed mapping
as necessary to delineate the spatial and quality of the resources needed for fulfill objectives of
the Sudex Plan. The more detailed plans are typically completed by the extensionalists or
outside consultants, but since this is usually too costly, if the services are not donated they do not
get done and the maps developed by the community may well be all that is available.

Resource Inventory
This step is a collaborative effort between the SDS, subcommittees, and the extensionalist. Its
objective is to determine the resources needed to fill the gaps and to conduct a search to find
where they. The resources include site location, land, materials and equipment, parts, skilled and
unskilled labor, professionals, operators, training, and technology, management, and last but not
least finances. The purpose is not to quantify, although if apparent supply is limited, alternative
suppliers should be identified. Nor is it time to make selections or purchase goods procurement;
the purpose is simply to identify resources, and locations.

Surveys
Surveys such as interviews covering all aspects of community life provide important information
needed to make identify community baseline conditions. Not only because they help to identify
needs and resources, and define problems and solutions, but they also provide us with an
understanding of the community in the context of their daily lives, and provide the community
leaders with first hand information that will enable them to make decisions and set appropriate
goals, rather than having to wait until anintervener approaches them to tell them what direction
they should go (the blind leading the sighted along an unknown path).
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These surveys are patchworks, which when stitched together create a mosaic road map showing
a way from deprivation and dependency to sustainable self sufficiency and reliance and
wholesome continuously improving welfare—a comforter emanating empathy, understanding
and appreciation sewn with threads of trust, respect, and caring.

Evaluations
Evaluation is a review and assessment of the preceding tasks. Besides the generic indicator
parameters as discussed below, it provides social measurements that can be incorporated into the
scoring and benchmarking and performance measurements.

The measurements may include

health statistics, such as: life expectancy, births, death at birth, causes of death, number of cases
of specific diseases, loss days of work or school due to illness; society factors: number of
purchased goods (e.g. telephone, TV, automobile, own or rent housing, size of home, number of
people living in home, sources of income, employment, crime, daily activity, amount of
discretionary time., et.) [Note: Discretionary time is time during which one options as to how it
may be filled; as opposed to idle time, which refers to time not of one choice during which there
are few, if any, chooses to be made.]

In addition to assessing performance measurements, changes in the data will help track progress.

4.2.3 Community Profile
The portrait of the community is based on qualitative determination by the Community. It
provides an excellent image of how the Community sees itself in order to identify appropriate
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goals. But the portrait does not provide a quantitative baseline on which to measure the progress
made to achieve those goals.

The profile is made from a composite list of indicator parameters from the most obvious and
significant impacts to the nearly mundane and superficial concerns.

The current list includes

over 200 parameters derived from the many lists already developed by academia, government,
business, NGOs and world aid institutions, and readily available. An example of set of lists is
included in the Appendix 2.0. It is intended to be just ago-by, which the community uses to
select those parameters that they believe are applicable to them, although they may want to
include other factors they feel are missing.

Originally, it was felt that the list is too long, but it was decided that the more parameters
considered, the more complete and representative the model will be; analogous to how calculus
better defines the area under a curve with the greater the number of increments measured. To
make the list too short would make the model too broad and general, with wide margins of
subjectivity making it difficult to set aside disagreements without impacting the model as a
whole.

There will be disagreement over the long list parameters as well, but it will be more focused on
subjective differences, which should highlight points of contention susceptible to negotiation and
compromise--if not solutions. Those principles which can not be compromised can be set aside
without having to great of impact on the overall model since so many parameters are considered.
This is considered to be one of the primary strengths of the model, to be able to identify those
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aspects that adequately represent the community as a whole that have the highest level of accord
among the different factions.

Starting out with a compromised consensus is conducive to realizing significant progress toward
achieving objectives. Seeking to capture the momentum of success, controversy is put aside,
alliances are forged, goals are achieved and the more contentious aspects become easier to
discuss, and good of the whole becomes the focal point, congealing the splintered self interests,
at least long enough so that a strong foundation is laid. This was the tempest out of which the
US Constitution was created.

The community list of indicator parameters will be placed in a ranking order of relative
importance to the least and assigned a value of 1-4 (for illustrative purposes and may change
depending upon community input and circumstances).

Best and worse case scenarios
The extreme worse case and the idealistic best case are determined applying a grading system to
the Community Profile list of parameters. This can be a robust participatory brainstorming
exercise, and may well be the most challenging position extensionalists will ever find
themselves. However, if a consensus or compromise can not be reached, the issues can be
brought before a review panel (such as Chiefs and elders), who upon review of the arguments
make the final decision.
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The idealistic best case is when an acceptable maximum economic and social standard of living
and quality of life is agreed upon. On the other end of the spectrum, the extreme worse case
scenario is lowest level of economic conditions to which all agree is possible based on
controllable economic and social factors; purposely excluding catastrophic natural events and
war. Some may prefer a more likely worse case, but the idea is to provide two incontrovertible
standards on which all can easily agree. Within this range will be the most likely and reasonable
best and worse cases. These will be defined as part of the action plan.

4.2.4 Community Score
A community scoring system is similar to the grade point averaging system used at US
universities. For ease of explanation, the typical university semester GPA system is used as the
model, but the community can alter the variable as best fits the conditions and preference of the
village. The variables equivalent to the GPA system are the indicator parameters (courses), the
importance value (1-4) assigned to each indicator parameter by the community (course credit
hours), and score (0-100) given to each parameter out of the maximum (grades). The score is
assigned points (0, 1, 2, 3, 4) depending upon in what range it falls (0-49, 50-59, 60-69, 70-79,
80-89, 90-100 respectively), which is then divided by total indicator parameter importance value
(credit hours attempted).

To carry the analogy further, the ideal best case would have a weighted score of 4.0, and the
worse case would be 0.0. The 4.0 becomes the ultimate score or target to which the community
aspires. But just as students have disadvantages and limitations which impede them from
attaining a desired level, communities in developing countries face challenges which must be
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overcome to reach its set goals. While the 4.0 may the ultimate goal, a more realistic “target
score” is the first objective to get from Tier 1 to Tier 2. See Figure 4.12.

The target score will be a blend of optimum economic, social, environmental welfare aspects that
are both technically and institutionally feasible.

This score will provide a relatively non-

controversial target to aim for and which can be met by filling the objectives of the Action Plan.

The score is a moving target progressively increasing toward the ultimate goal, as reliable
information becomes available and performance monitoring feedback is received. Initially the
score may increase at an increasing rate, but over time the magnitude of incremental increases
should decrease as the performance curve asymptotically approaches the best case. There may be
some point after which any benefit in achieving a higher score does not justify the cost and/or
sacrifices.
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Score Based on Current Conditions
Highest Score

Optimistic

Ideal Case

view

Extrapolated
“real”
case
score

Pessimistic
view

Lowest Score
Worse Case
below which all
would agree is
unacceptable.

Best case

Optimum Case

Target

(Increases
progressively)

What is state of the community
today in relationship to where
it envisions itself in 3yrs, 5yrs,
10 yrs?
Conceptual Score Scale and Objectives

Figure 4.12 – Community Score Concept
Having identified the target score, we now need to grade the community as it is now. This is a
relatively easy, although potentially controversial task. Essentially the community assigns a
score or grade (0-4) for each indicator parameter and then determines its GPA.
This is the community’s baseline score. The target score is the grade we are seeking in order to
rise up to the next Tier (2). The highest score can only be achieved when the community has
reached Tier 3. After that, the grade is used to monitor progress but also to determine if a
negative trend is occurring. These progressions are compared against the baseline score which
becomes the lower benchmark. (See Figure 4.13)
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What progress is being made toward
realizing the community’s vision, by
implementing objectives of its Sudex
Plan?

Figure 4.13 – Scoring Evaluation Process

Benchmark
Typically a benchmark is an external measure which is used by businesses to compare its
performance with that of its competitors, industry norms, and those considered to be the leaders
of the field. However, in this case the benchmark is an internal “score” used to compare the
progress against the baseline score (lower or baseline benchmark) to the target score (upper or
target benchmark). The ultimate benchmark is the score assigned to the ideal best case, which
using the University grading system is 4.0.
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The baseline and ultimate benchmark remain constant. The target benchmark changes when the
community has fulfilled the progressive steps of the Sudex Action. As new target benchmarks
are set, the previous becomes an interim data benchmark, all of which become datum points for
reevaluation, as well as performance measurements as discussed in above.

4.2.5 Solution Assessment
The first part of the equation is defining the problem; the second part is to identify the optimum
solutions that will effectively correct the problem. Initially, assessment focuses on what’s
available and applicable rather than appropriateness and feasibility which are eliminating
processes. Most applicable solutions will be generally known, but there may be new technology
or innovations which have the potential to be more efficient and cost effective. Applicability
means the solution has the ability solve the problem, regardless of appropriateness or feasibility.

Appropriateness refers to the efficiency and ability of applicable solutions to be maintained and
sustained by the community. A high upfront cost solution with minimum maintenance needs
may be more appropriate to an inexpensive solution with requires a lot of maintenance or if parts
are difficult to obtain. However, if sufficient funds are not available to cover the upfront costs,
this option is not feasible.

There are short and long term appropriate solutions, depending on the specific application.

A

solution is pseudo-appropriate, when an intervener has agreed to cover the costs of operations for
an extended period; it is only sustainable as long as the intervener is willing to cover the costs.
Pseudo-appropriate solutions are not self sufficient from a community perspective since they are
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totally dependent upon the donor; however, they may provide immediate although uncertain
relief.

A solution is feasible as long as it is applicable, appropriate, cost effective, deliverable, and
satisfies institutional requirements,

Appropriate Solutions
Feasibility analysis is used to determine the practicality of implementing solutions identified by
the problem assessment phase. One of the critical factors addressed is the appropriateness of the
solution alternatives. This does not only includes technology, since management capabilities,
funding conditions, and institutional interventions all pose their own set of inherent issues which
can affect the applicability and appropriateness of a solution.

Appropriate technology and appropriate business ventures are central themes of the Sudex Plan,
since application or installation of inappropriate technology is difficult to replace and can
diminish, if not destroy, trust, significantly upsetting the continuity and momentum of the plan
and consequently severely hampering, if not, preventing progress.

Mae Nam Khun in the remote hill tribe villages of Northern Thailand has a lot of surface water,
but the water quality is very bad. The cost of treating the water is high, and consequently it is no
treated. More than five years ago, an intervener drilled a water well outfitted with an electrical
submersible pump to access a reliable high quality water supply. The cost of the electricity was
very high and the community had a difficult time covering the cost. Then the pump quit. The
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cost of getting it fixed was prohibitively high, and consequently the well was abandoned. To this
day, more than five years later, the community will not consider ground water, even though there
are ways to operate the well systems to make them cost effective and ensure good quality water.

Technology alternatives are evaluated on the bases of best available technology (BAT), benefit
cost analysis, transport delivery costs, O&M requirements, skill level and costs, availability of
energy requirements and replacement parts and costs; life expectancy, payback period and
willingness to maintain and pay, environmental and social issues, and potential for unintended
or unforeseen affects.

Any of these considerations, can although not necessarily make the

solution infeasible and be just cause to eliminate the priority as an immediate objective of the
Plan, if other options are equality unsatisfactory. But as in the previous analysis, this does
eliminate the priority as an objective and other alternatives will be sought and analyzed until
suitable technology is discovered.

Appropriateness can be a matter of timing. An Obodan priority is to have individual latrines for
every household. As it is right now, there are very few latrines and only one communal latrine,
which is too far to adequately serve the community as a whole. The results are obvious. It is
cost prohibitive for most families to install individual facilities. As an interim measure the
Community has derived a feasible alternative. With the help of Sudex (and EWB), communal
latrines will be strategically located so everyone has access. Then individual latrines will be
constructed with assistance from the District engineering office using an advance and retreat
strategy (borrowed from underground coal mining industry) where by household units are
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installed on advancing from one communal latrine to the other and retreating from the outlying
homes toward the focal latrine.

Appropriate Opportunities
The availability of opportunities is the key to meeting the sustainable self sufficiency objectives
of the Sudex Plan. The opportunities include education (formal and vocational), access to
information, communication, training, access to financial assistance, employment, access to
markets, and business ventures (both entrepreneurship and local manufacturing industries).

However, with the introduction of opportunities comes a host of unintended consequences. See
Chapter 3 Section 3.1.13.

In Obodan, an entrepreneur opened up a movie house. Villagers could come to the house and for
a few pesewas (Ghanaian coins worth less than a cents in US) and watch movies throughout the
day and evening. In a village in which time is spent fetching water, wood, cooking or farming
and is otherwise open with nothing to do, the movie house was very popular and the business
was very successful.

However, as time went on it was recognized that a lot people especially

children and youths were spending an inordinate amount of time there; ignoring their chores and
not going to school. The Community became concerned and wanted the business to shut down,
which of course the businessman was not willing to do. Controversy developed, sides were
taken, and lines were drawn.

Finally the issue was resolved when the business limited its

operating hours so as not to conflict with school and other important community activities.
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There are similar concerns about introducing the internet and the youth spending their time on
line and searching out pornography and other similar activity. It is not the extensionalists’ role
to make the moral judgments about the value of these opportunities, but it is their role to inform
the community of these potential outcomes, and include them as part of the risk assessment and
feasibility study.

Another opportunity that communities like to consider is attracting a large industrial or
development companies, such as mining.

This of course has complex set of positive and

negative impacts that must be carefully weighed. Outside of the village of Bonsaaso in central
Ghana are the remnants of an old hydraulic mining operation that was closed down by the
government. While mining the abandoned spoils piles was illegal, in an area that offers little
opportunity to work, the attraction is too great and in the evening crews of miners come out to
scavenger the remaining waste, adding to the already significant environmental damage. It is a
dangerous area to travel at night because of the fears of the miners they will be reported. Surely,
it was asked, that since the old workings were going to be pilfered anyway without any controls,
wouldn’t it be more beneficial to legalize the mining and set up controls to protect the miners,
the mines and the environment.

The situation remains unresolved, although reportedly illegal

mining has been curbed though tighter government enforcement.

A Sudex extensionalist in Uganda conducting water shed assessments, randomly kicked a small
rock and noticing how heavy it was, picked it up to examine it. It was primarily of quartz laden
with iron pyrite. Knowing that these minerals are potential indicators of gold and impressed by
the density of the specimen, he sent it to be assayed for gold. The results were positive, although
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not high enough to qualify as ore. However, to randomly kick a rock in the middle of nowhere
that has sufficient gold in it to be detected, in the area where similar specimens were very
common, may be worth investigating.

The extensionalist is confronted with a dilemma.

Knowing the probability that an ore body exists, the enormity of such an undertaking, along with
the potential environmental impacts, and susceptibility to victimization by inscrutable mining
companies, weighed against the potential increased economic base and opportunity for jobs, and
improved conditions for the community, should he inform the community. The community must
decide whether it should be pursued further, not the extensionalist, but through Sudex, it can help
identify and weigh the pros and cons, and should they decide to proceed define a cost effective
exploration program…but it would be truly disappointing to community if it was all for naught,
which the most likely outcome. What should be done?

Figure 4.14 shows a generalized process for the community to decide if a prospective industry
should be considered.

This is not something that the Community may be able do on its own,

and additional extensionalist’s help and outside assistance may be needed.

Farming is often a potential mainstay industry for a community. Most villagers are dependent on
subsistence farming for their food, unable to purchase it. Consequently, villager’s diet are
limited to what they can grow and lack basic nutrients. Various degrees of malnutrition are
prevalent through out all the developing countries. Starvation is relatively rare, and almost
always directly associated with political conflict in some form or fashion.

Raising cash crops is

viable business venture on either a local market or for export as the pineapple farm as shown in
Figure 4.15.

The farmer in this picture went into partnership with a US entrepreneur and is
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employing one full time and 3-4 seasonal workers. Innovative farming techniques abound that
increase yield and reduce farming costs.

Figure 4.14 – Community business selection decision chart.

Figure 4.15 – Pineapple farm business venture
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With the organizational and management considerations established, a portrait and mapping of
community prepared preliminary goals can be set by the Community at large using participatory
learning techniques, and the scores determined above.

Gap Analysis
With these goals in mind a gap analysis is performed to determine the attributes in the ideal
Community that are missing in the current community life. The Community prioritizes the gaps
in terms of those which the community feels most important to be filled first, assuming they had
all the resources necessary, but would only have access to the funds in annual increments.

At this point we have portrait of the Community as it sees itself now and as it hopes to see itself
in the future. The gap analysis has identified those things missing that the Community feels
most important and determine order of importance as well. To ensure that all the special interests
are addressed, a similar participatory workshop is conducted in breakout sessions, made of the
individual social groups and stakeholders, such as elders, youth, women, men and disabled.
Other groups could be farmers, religious, or political factions. The goal is to make the list
include all aspects representative of the community.

To miss some group could cause

resentment which could come back to disrupt the process at a later date.

An analysis of the gap analysis is conducted by the extensionalist to determine why the gaps
exist and what prevents them from being filled? What is the probability that the gaps can be
filled taking into account resource availability and location, cost of material and shipping, skills
needed to fill, and institutional obstacles that need to be overcome?
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These factors are then

incorporated into the feasibility study discussed below to assess the probability that a priority can
be accomplished.

The community now has a set of goals around which to be built a plan to meet them. It may be
surprising that some of the basic needs that those from developed countries feel should be most
important to the villagers are not listed, or placed as high priorities, such as diet, clean water, or
clean cooking fuel. This is not an oversight on the community’s part, but may be indicative of
areas where a lack understanding exists regarding how these factors affect their family’s health.
On the other hand, it is very likely that financial matters (including work and business
opportunities) will be considered top goals.

While no criteria can be removed from the list, additional considerations can be suggested. In
the unlikely event the Community vetoes their inclusion; they are placed aside to be reconsidered
as part of the action plan. Whatever the case, this is the initial set of goals which will be
evaluated in terms of priority, appropriateness, and feasibility.

Appropriate Priorities
The Sudex Plan relies on Community participation to define goals and make decisions.
However, its primary internal mission is to ensure the community has reliable access to the basic
essential needs, some of which may not be identified by the Community as a priority. Several,
examples come to mind.
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Water that the villagers drink daily is not always recognized as a health hazard. “We drink it
every day! See!” as the villager proudly and assuredly scopes up a handful of water and drinks.
“See look at me I’m okay and healthy” with a broad Ghanaian smile.

“I see, and what about

diarrhea, you have much of a problems with that?” “Oh, sure, everyone has that once in a while,
at least once a week, and the children really get it bad…and some have died.” “Do you think it
might be related to the water?”

“Oh no!” the villager replies, “It is a common problem

everywhere.”

In his book Diffusion of Innovations, Rogers [15] recounts the story of a village in the mountains
of Peru, which could not be convinced to the boil their water. After many attempts to explain the
reasons, including work shops, comic books, role playing, and lectures there was no change, and
the intervening organization could not figure out why. Frustrated by the many attempts without
success, one of the visitors to the program asked the villagers, “Why aren’t you willing to boil
your water?” “Oh, no!” she exclaimed. “Water is a God; we can not boil our God!” With this
one simple question that no one had thought to ask, teaching methods redirected their focus with
good results. The irony of this is that now there is the need of more wood, which has several
unintended consequences; now it takes the villager more time to get wood, uses more wood
further depleting their resources, and the mother and child spend more time breathing in the
smoke, which is one of the leading causes of the death in developing countries.

Most of the basic essential needs will be identified by the community, although the reasons may
differ.

If, as in the examples above, cultural inhibitors or misunderstandings prevent the

community from appreciating the need, these obstacles can be overcome in two ways. Both are
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dependent upon trust and providing credible objective information void of all the esoteric
scientific jargon, and both are inherent to the Sudex process.

As a direct approach educational workshops can be conducted to show why the basic essential
needs are important. In one such work shop, the villagers were having a hard time excepting that
the water they drank every day was the cause for their dysentery. In a moment of brilliance, the
extensionalist brought in a microscope used in its field laboratory and showed a slide of a water
sample. The villagers were amazed to see the living micro organisms scurrying over the surface.
Then they got it, like a light bulb switching on. Of course the ones they observed in the
microscope were not necessarily bad, but because of their trust, they now accepted that the
purple specks in the water quality coliform test were bad for their health.

Alternatively, a wait and see approach can be taken. Invariably, the needs will rise to the surface
as the various analyses and assessments are conducted. Of course both approaches can be
followed simultaneously.

In no case should goal be included without Community concurrence, not matter how right it may
be. Otherwise, there will be no commitment to see it addressed before other priorities they have
identified are undertaken, and the trust may be compromised. In the interim, Tier 1 direct aid
can made availability and as the villages see the positive results they will recognize the
importance. When there is trust, respect, patience, reliable information, and collective learning
concurrence will be attained.
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The first set of priority objectives has now been identified. See Figures 5.5 - 5.8 in Chapter 5.

Feasibility Study
A feasibility study is performed to determine which of the priorities can be realistically
addressed based on the available resources and funding.

The community is acutely aware that as a practical matter some of the listed priorities are not
feasible. One of the high priorities in Huay Nam Khun in Thailand was to pave an estimated 30
kilometer of dirt road up steep hillsides. The priority was very appropriate since during the
monsoon seasons the existing roads are impassible and the villagers’ access to markets, work,
and emergency health care were cutoff. However, the cost of the highway was prohibitive and
without major funding from the government it was highly unlikely that the road could be
undertaken by an NGO. Knowing this, while the road remained a priority, in terms of feasibility
its immediate importance was significantly reduced and other more attainable priorities rose up
the list. As a follow up, through their own initiative, the community has been able to construct
small lengths of road in some of the worst places. So now when you drive to Huay Nam Khun
85% of the narrow road is a very difficult and rough ride, with short intervals of relief when the
concrete stretches are encountered. More importantly, when the monsoons come, while travel is
still very difficult, the road becomes passable much sooner.

Feasibility analysis is an adaptation of expected value decision analysis that is undertaken by the
extensionalist. Weighted scores are assigned on the basis of appropriate technology, political
will, and ability and willingness to pay, multiplied by the probabilities of implementability and
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importance. The range of probabilities of occurrence is very broad, qualitative and subjective.
There is a time and efficiency advantage in having the extensionalist establish a baseline with
upper and lower limits which can then be presented to the Community to revise as it sees fit,
much like a consultant would present its finding’s to the client. It is the Community that decides
if the presented factors are acceptable or whether they should be revised. Figure 4.16 shows a
generalized feasibility plan developed during the Obodan workshops.

Figure 4.16 – Feasibility Study
A plan of action and schedule can now be prepared to locate the funding and resources, and
implement solutions to best meet the objectives. Subsequent progress toward meeting the
objectives is continuously monitored. The process is a feedback loop based on continuous
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investigation, assessment, action and performance measurements and revision. As priorities are
met, new objectives are established, while methods are implemented to ensure those reached are
maintained and continuously improved. [5, 48]

4.2.6 The Action Plan
At this stage we (the trilateral synergistic alliance) have collectively learned who we are, where
we are and where we would like to be. We have determined where the gaps are between two
points and analyzed why they exist. We have determined what resources we have at our disposal
that can be used to fill the gap and what institutional factors must be considered. Based on these
determinations we have identified which priorities can be feasibly addressed based on natural,
institutional, technical, economic, market, labor, communication, information, community
support, and last but not least funding.

These priorities become the first set of objectives to be

addressed by the Action Plan.

The Action Plan sets a course of action to satisfy the most pressing needs using the available
resources. The Plan is a continuous loop. Objectives are taken on simultaneously as best able
subject to available resource.

Some objectives may stall, while other speeds ahead. It is

anticipated that as first set of goals are realized, the subsequent set of goals will be more readily
obtained. In either case, continuous efforts are taken to ensure the continuity, momentum and
progressive are made as time, management and resources allow. As each objective is met a new
one takes it place, as more recourses become available more objective are initiated as is prudent
and careful not to over load the system. A generalized action plan is shown at the beginning of
this chapter (Figure 4.1). Figures 4.17-19 show the plan outline developed by the Obodan SDC.

124

Figures 4.17-4.19 – Obodan Action Plan Outline

The Action Plan is a pretty straight forward plan that identifies the tasks and subtasks needed to
accomplish the first set of objectives, assigns the objectives to committees whose responsibility
is to over see how progress is being made toward accomplishing the objectives by establishing
milestones along a time line. The objective committees locate the resources to get the job done
and figure out the logistics and game plan to complete the objective.

Adjunct committees are

simultaneously working on seeking funds through donors, grants, economic development, etc, as
well as build skill levels of the community in general to increase community capabilities through
setting up training sessions. Figure 4.5 above show the Obodan workshop organizational chart.
It should be noted that while the extensionalist provides guidance and oversight and training
when needed (such as for grant writing), it will be the Community that actually does the work.
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Training
Training workshops are conducted throughout the Plan development, preparation, and
implementation stages to provide the information, skills and tools to take on the tasks to be
performed in order to fulfill the specific objectives and fill the role of leaders and support
functions.

The community participants who have participated in these various steps have acquired a great
deal of new knowledge, experience resulting in ongoing on-the-job training.

Few of the

participants will have worked in all phases, but overall very good training base is inherent in the
implementation of the overall Sudex Plan. However, there will be specific functions that will
have to be performed that few, if any, in the village will have experience in.

The functions

could include computer skills, internet researching, proposal writing, loan applications, cost
control, project management, and quality management, performance measurements, and training
the trainers.

In addition general community development training, such as health, water and

sanitary facility management and operator adult education, business management and financing
build the skills necessary for the community to become sustainably self sufficient.

While traditional academic education may not be undertaken by the training programs,
scholarship funding for all levels of education may be one of the objectives of the plan, while at
the same time providing the basic skills needed to fit into the community society with dignity
and self esteem.
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Monitoring and Evaluation
Every plan and system is only as good it is operations, processes are maintained. There seems to
be a general tendency to gravitate to this state of disorder, likened to the second law of
thermodynamics. In addition, there are seemingly natural tendencies toward complacency over
time, acceptance of the status quo, resistance to change and hesitancy to respond to uncertainty.
These tendencies are counterproductive to continuity and momentum which are believed to be
the external forces that sustain the plan and insure quality out put.

It is critical that the community and the extensionalist do not be victims these inherent system
disrupters, they certainly can not be ignored. If like entropy these tendencies are the results of
natural laws, they can not be totally expelled, but they can at least be held in check, through a
series of built in servo mechanisms that aid in keeping the system in balance and ship on course.
Figure 4.20 shows the Obodan work shop conceptual benchmark and evaluation process (the
actual score has yet to be determined.)

Figure 4.20 – Obodan Conceptual Benchmark and evaluation flowchart
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Checks and Balances
Based on professional engineering project management experience it is concluded that the
elements necessary to ensure a project is completed satisfactorily are continuity and momentum
prompted by conscientious leadership, reliable communications, and a well thought out action
plan maintained by a system of checks and balances. These may appear to be hyperbolic
quixotic ideals, but are in fact collectively very practical and essential disciplines needed to
ensure and enforce integrity and conscientious followup and follow through. Otherwise
disillusionment leads to complacency, leads to inattentiveness, leads to carelessness resulting in
system failures and the system disrupters dominate. These types of failures are difficult to
recover from; in fact it can create positive feed back by amplify damage making it necessary to
start all over again. Rebuilding trust, incentive and momentum, after this type of failure can be
very difficult the second time around.

Failures will occur even with all the essential attributes in place, but if so they are considered
lessons learned on which to build on and ultimately success is achieved, they become negative
feedback in which the failure is negated by beneficial impact.

With all the build attributes of quality, integrity, motivation, confidence and trust, which may
well be sufficient, it is a fact of life that entropy and human nature are constant natural disrupters
that can not be ignored. Therefore, a system of checks and balances is built into the Plan. The
Plan in and by itself is a control mechanism. The checks include: accountability, transparency,
participation, governance, management, incentives, disincentives, proactive input and feed back
response, follow up and follow through, and communication; the balances include: reevaluation,
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performance measurements, continuous information gathering and increasing building, data base,
feedback, readjustment and alignment, and communication.

There is a lot of overlap and

duplication, which helps reinforce the system and is a check by itself.

It is believed that success is one of the biggest motivators, so celebrating success and rewarding
those responsible can be extremely helpful ceremonies. While it is okay to recognize the
contribution of the Sudex extensionalist, this can not overshadow the importance of the
participation of the community, without which commitment can not be obtained, without which
sustainability can not be achieved.

Reevaluations
During the early stages of preparing for the Action plans one of the task was to evaluate
community social characteristics (see Section 4.2.2). The evaluation produces a baseline set of
community social measurements that can be used to note any direct changes that may have
occurred as a result of implementing the Action Plan.

No change is as meaningful of a

measurement as any change and depending upon the situation can be a good thing. In addition,
subtle negative changes may be discovered that may have been otherwise overlooked. Like the
target score the reevaluation data becomes the base line for the next set of action initiatives.

Performance Measurements
Without knowing where you started and where you want to go it is difficult to know where you
are.

In order to know if progress is being made, where it is being made, and to what extent,
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performance must be measured. This is an important aspect of the Action Plan and reevaluation
as discussed in the preceding sub sections.

The scores and benchmarks as discussed above provide the means and are now used to measure
performance of the overall progress. Milestones defined within the Action Plan time line help to
measure internal progress toward meeting schedules, budgets, and targets.

In and by itself measuring system performance is not enough. All too often the measurements
are filed away without any further consideration. Indeed, there is a seemingly acceptance in the
US at least, that the measurements are taken to satisfy some regulation or internal policy, and are
as often collected for the record to protect against enforcement or liabilities rather than to use the
data in any meaningful way. A good case in point is the ISO 14000 environmental management
systems (EMS), on which many of the methods within the Sudex Plan are based. Initially an
ISO 14000 EMS was essentially a protocol to collect data; as long as the data is collected
company can be certified as ISO 14000 compliant regardless if whether or not reported
environmental issues are resolved. The revised 14001 is more definitive.

On the other hand too many measurements can be too unwieldy and therefore done to quickly,
and by the time it takes to assess it all, it is too late to respond to the information gathered.

For the Sudex Plan to have sustainable results, the checks and balances must be enforced.
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Sensitivity Analysis
The initial scores are based on semi quantitative perceived importance. As feedback is received
quantifiable importance can be reassessed and the target scores adjusted. The hierarchy
preference order is flexible and the configuration can be reordered as a means to test different
scenarios and conduct sensitivity analysis.

The aspects can be changed as well, but for the purposes of this dissertation the focus of the
model will be how the community can attain long term sustainability. This will be determined
by varying the indicator parameters with respect to the target and ultimate benchmarks by
changing the degree of significance or weight and/or considering probabilities that expectations
can be met, while holding all other parameters constant. As greater sophistication is developed
multivariate simulations can be performed, as well as considering alternate benchmarks (beyond
the scope of this dissertation).

A performance index will be attained for a given set of conditions as compared to the
benchmark, highlighting the most significant issues for which there is the greatest accord and
discord. This will allow stakeholders to focus on resolving those discordant issues with the
greatest impact on the attaining an acceptable score that will optimize the benefits to the
community, its citizens, and environment.

4.2.7 Time Frame
Assuming funding was not an issue, based on 30 years of developing complex environmental
investigation, remedial design, and feasibility studies, it is estimated that it would take
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approximately 6 months of dedicated effort to complete such a plan in the US (including drilling,
testing, data search, etc.) and based on somewhat limited experience in developing countries over
the past 10 years, it would take about 2 times that or one year (this seems high).

Not all

villagers would need any test drilling, but conservative assumptions are used. Beyond this it is
not feasible to come up with even a rough estimate of how long it would take to fully implement
the plan at this time. However, it is believed that immediate gains will be realized from the outset
which will probably escalate linearly with a low to moderate slope until some major
breakthrough came through such as receiving a large grant, donor assistance. After that progress
should increases should be exponential at least as long as the money holds out and hopefully
additional funds will be awarded along the way.

This will be long process. Sustainability engineering can not be limited to bricks and mortar, and
needs to be able to act making do with what is available. There is some low hanging fruit which
can and should be picked on the way, even before the final plan is ready to be implemented.
These remedial solutions can be relatively simple and even interim (such as the communal
latrines discussed earlier), but they can not be irresponsible or inappropriate. NGO interveners
may be good sources as long as their agenda meets the Community’s needs. In and by
themselves they may not be a long term cure, but could smooth the path and shorten the time to
reach the end point.

The Sudex Plan in and by itself, empowers the Community to know what it needs and provides
the tools and training for the Community to go out in search of resources, rather than to passively
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wait for donors to come to them. This is believed to be an important immediate benefit of the
plan.

4.2.8 Scalability
It is anticipated that the Sudex Plan will be successful and the villages in which it is conducted
will become models or “Sudex Villages” for neighboring and outlying villages to go by. It is
intended that part of the Plan will be to hold work shops and training sessions for extensionalists
for the neighboring villages to attend, and the Sudex Village itself will pass on the knowledge
gained by providing its own extensionalist, and be a information base, as well as provide
demonstrations of different technologies and business ventures that the other communities can
attend. Sudex itself will provide supporting serves and extensionalist for strategically located
villages, so like the sanitation plan of Obodan, the villages between will get some spill over
effect.

And it is anticipated that the donors and interveners who contributed to the success of

the Sudex Village, will be willing to assist in other villages as well, and the synergistic alliance
grows with each success.

4.2.9

Outcomes

In summary, the community formulates a strategic development plan prioritizing tasks and
setting practical targets within reasonable schedules to achieve little goals upon which
momentum builds, continuity develops, progress accelerates, and ultimately large objectives are
accomplished, such as the following.
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•

Community becomes self sufficient with the reliable sustainable capacity of meeting
basic needs and providing opportunity.
o Poverty will be eliminated.
o Everyone in the community will be able to provide themselves and family with all
basic essential needs.
o Employment, business opportunities are available and financial loans are
available at fair and practical rates.
o All children will be able to attend and complete what ever level of education them
may aspire to, and


Adults will be able receive training to learn basic academic needs and
vocations skills, and those with sufficient background and willingness to
complete what ever level of education they may aspire to.

o Both genders well be equally empowered.
o Adequate health care, access to medical professionals and medications is
available to everyone.
o Rural community standard of living, opportunities and quality of life is so high
that the attractions to metropolitan areas is purely a matter of personal preference
o Conserve and restore local natural resources
o Prevent degradation of the environment
•

Conflicts due to poverty conditions are not longer a reason for war.

•

Sudex communities pass on knowledge and mentor neighboring Communities.

•

As more communities become extensionalist a geometric progression unfolds and Tier 2
becomes Tier 1 and then is Tier 3 becomes Tier 1 and the new definition of global
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extreme poverty becomes a matter of comparison to some normal standard—e.g. assured
of access to the basic essential needs, one is poor if they are unable to purchase the
goods, services and benefits that the average person can.
•

On a global scale if a 1000 cohort of a people make up a village and a Sudex plan is
implemented in 1 out of every 1000 that would be equivalent 2,700 villages. If for
whatever reason only 50% were successful, that would be equivalent to 1,350,000 people
sustainably raised above the poverty line, and if we assume the benefits are only passed
on to one neighboring village, then 2,700,000 people benefit. This is only or one tenth of
1% of the total population; Sudex will take it…for starters.

•

The ultimate outcome (Figure 4.21):
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CHAPTER 5
CASE STUDIES

For the past 5 years SUDEX extensionalist (S. Forbes) has been serving as mentor to student and
professional chapters of Engineers without Borders-USA (EWB as described and acknowledged
earlier. This afforded Sudex with the opportunity to gain firsthand experience working directly
with impoverished communities of Obodan, Ghana, Soroti, Uganda, Huay Nam Khun, Thailand
and Balang, Cambodia. These projects are briefly described below. In addition, there was the
opportunity to observe NGOs providing exemplary innovative services to communities, and
some NGOs whose efforts, although well intentioned, were inappropriate.

The latter are

discussed earlier in this dissertation, and several of the former are highlighted below.

It is not intended to give the impression that the case studies have run the full course of the
Sudex Plan, in fact all are in some stage of the initial phase. But it has been through this
experience, with the participation and invaluable input and feedback from the communities that
the concept of Sudex evolved and matured to its current, albeit adolescent state.

5.1 Current Sudex Projects
The village of Obodan in Ghana will be used as the primary case study for illustrating the
Participatory Community Development Planning (PCDP) process, followed by the other projects
in which Sudex has been involved with EWB and other organization. The primary NGOs are
listed in the parentheses.

The final section provides a general summary, new and potential

projects.
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5.1.1 Obodan, Ghana (Sudex/EWB)

Sakyikrom

Obodan

Figure 5.1 – Ghana (source: http://www.worldmaps com)

Obodan is a small rural village with a population of about 1500 people.

It is located

approximately 45 miles (90 minute drive) from Accra, the capitol of Ghana. Obodan is a farming
community located at the crossroads of major secondary roads to large commercial centers of
Abruri and Nsawam. Pineapple is its primary crop and source of employment both at large
commercial farms and small individual farms. However, the unemployment rate is high, and in
recent years the pineapple global market has been dominated by a new hybrid species developed
in Costa Rica that created a significant hardship for the small farmers unable to make the
transition.

The introductory project to Obodan was building a community pit latrine with EWB Columbia
Student Chapter in June of 2005 Figures 5.2.1-5.2-15.
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Figure 5.2.1 – Before

Figure 5.2.2 –

Figure 5.2.4 –

Figure 5.2.3 –

Figure 5.2.5 –
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Figure 5.2.7 –

Figure 5.2.6 –

Figure 5.2.8 –

Figure 5.2.9 –

Figure 5.2.10 –
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Figure 5.2.11 –

Figure 5.2.12 –

Figure 5.2.13 –

Figure 5.2.14 –

Figure 5.2.15 – After
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Having completed the latrine, while the students had great relationship with the villagers, they
had no real concept of what village life was like and were unsure how to proceed.
Independently, Sudex initiated a village assessment and laying the ground work for preparing a
Sudex Plan (the concept of which was just germinating).

One of the first tasks to implement the Sudex Plan is to set up a Community Sustainable
Development Committee, (SDC). Obodan set up its SDC on its own in the spring of 2007. The
Obodan SDC was made up of representatives from all levels of the village social strata, including
leaders, women, youth, school, church, farmers and elders. They then developed a list of what
they thought should be the first set of objectives. Their list of priority needs was surprising and
insightful. It was anticipated that the list would include things like clean water, sanitation, food,
etc., but instead it focused on community development and sustainable aspects including a police
station, health clinic, post office, community center, play ground and employment opportunities.
Their rationale was that once constructed, these facilities will establish Obodan as a cross roads
center providing business opportunities and employment servicing the traffic to the commercial
centers, and encourage government assistance. Consequently, the community would have its
own resources to secure the basic needs on its own. A very laudable plan, developed on their
own with little guidance from Sudex.

Both Sudex and the community went out to search for funds and donors to construct the facility.
The response from the district government was encouraging, promising to provide assistance
once the government facilities were partially completed and staff the police station and clinic
once completed. They could not assist initially since their own ability to obtain funds was
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limited. If the Community could take the initiative, the District could use that as leverage to get
the funds needed.

The initial search attempts were difficult and disappointing. Most donors felt these projects
should be the responsibility of government, did not meet their mission goals, were not directly
beneficial to those in need (even though those were the very people who identified the
objectives), or were not “show case” projects that they could use in their marketing efforts to
promote their organizations. Whether or not the government should be the responsible party,
seems immaterial, if not presumptuous, if for whatever the reason the government would not or
could not assist.

The play ground was seen by potential interveners as frivolous and unnecessary…outsiders
determining for the community what was best for them. However, the Community was able to
find the support needed to build the playground. It is an uncommon site in rural Africa to see
children play in a modern play ground and is believed to be a show case success story in its own
right, and a testimony to the Community’s ability and initiative.

Both the efforts of Sudex and the community were disjointed, without a plan of who to approach
how, what resources we had and what we should be asking for.

Therefore, it was decided to

introduce the idea of preparing a Sudex Plan for the Community which was the ongoing research
of the extensionalist. Sudex and the community participated in a series of five workshops
conducted over five days in March of 2009, facilitated by the extensionalist. Due to the daily
schedules of the villagers, the workshops had to be conducted in the late afternoon for the most
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number of villagers to be able to participate. The workshops almost always started off late with
only a few regulars showing up at the beginning of each meeting, but during the course of the
sessions more people would show up and active participation was never a problem. How much
the numbers to show up was due to the free sodas at the end of the sessions is not known, but
such refreshment is standard protocol and common courtesy, and the degree of unsolicited
participation was a good indication of genuine interest.

The first workshop was an introductory meeting to present a general idea of the objective of the
workshop and learn community expectations, describe the process and emphasis the importance
of their proactive participation. The example provided was to go through the process using a
technique learned from the Pilgrim NGO in Uganda. The hypothetical case of collectively
building the villagers idea of the ideal home was presented. Figure 5.3 shows the list they came
up with. It is not that different then the list that was generated in the Ugandan workshop, and is
believed not to all that much different than a list that would be if drawn up in similar workshop
was conducted in a developed country.

Using the house exercise as a backdrop, the following day the Community envisioned the village
as they would like it to be. There lists are shown in Figures 5.4 and 5.5. We then tried to
identify the resources that were needed to build such a community. The responses were valid but
too specific focusing literally on the nuts and bolts that would be necessary, (See Figure 5.6)
without considering the more general material, supplies, labor, norms and funding needed to be
able to establish priorities. This was not the fault of the community but the extensionalist, who
soon realized that a different approach was needed to determine priorities. So the list of ideal
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attributes generated by the Community was divided into four broad categories as shown in
Figure 5.7.

Using these categories the participants indicated the order of importance using a

scale of 1-3 with one being the most important, and 3 being of the least important …but all
remaining high priorities.

Figure 5.8 shows the scoring and 5.9 shows the attributes

corresponding to each objective category (I, II, III), and 5.10 the self reliance goals. The
categories became the order of objective priorities.

Figure 5.3 – Workshop and Ideal House List (Adapted from Pilgrim-Uganda)
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Figure 5.4– Obodan Community Vision

Figure 5.5– Obodan Basic Needs List
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Figure 5.6 –Supplies needed

Figure 5.7 – Four Main Categories (two in center) prioritized 1-3.
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Figure 5.8 – Three lists of objectives in order of preference

Figure 5.9 – Objective Categories

Figure 5.10 -Self Reliance Goals
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The community then identified those societal groups they felt might have be affected by
implementing the objectives listed as stakeholders as shown in Figure 5.11.

Breakout sessions

were then conducted with each of the groups that were readily available, such as the Chief and
Elders. Several of the Chiefs were sick and so were interviewed as individuals. (Figure 5.12)
The Chief Nana Adjei Ason Ahenemahene, caretaker of the stool (equivalent to a throne and
important Ghanaian symbolic) elders provided a sense of history of the community going back to
its original founder the great hunter Chief Abeasi the First over 200 years ago (Figure 5.13).

Figure 5.11 – Stakeholders
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Figure 5.12 – Chief recounts history

Figure 5.13 – Chief Nana Adjei Ason Ahenemahene
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Figure 5.14 shows the individual age and gender groups interviewed. The objective was to be
sure that each group’s interests were covered in the list of objectives and gain a sense of their
daily life routine.

This purpose was for the extensionalist to get some semblance of what

Obodan life was like, following the Native American adage that “one cannot know someone
until you have walked a mile in their (sandals)”. The daily life is outlined in Figure 5.15

Figure 5.14 – Women, Youth, Municipality, Disabled
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Figure 5.15 – Daily Life: Walking a day in their sandals

Using this participatory, the community self determined its own objectives. It is now up to the
extensionalist to prepare a draft short and long term plan to enumerate how to satisfy them,
including identifying organizations that may be willing to offer resource assistance (funding,
equipment, information), and how to prepare and submit proposals.

The draft Sudex Plan will be presented it to the Community this summer (July 2009) and with
their input and feedback both the extensionalist and the Community will come up with the final
plan. In the mean time, both the extensionalist and Community are actively seeking ways and
means to accomplish some of the tasks without having to wait. The EWB student chapter at
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Columbia has agreed to help in developing a sanitary waste system and water distribution
system—two tasks that the community has identified as priorities. In addition, a potential US
donor is interested in investigating the economic plausibility of building a pineapple juicing plant
in the community, which the villagers also identified as an employment prospect. This same
donor has already gone into partnership with one of the villagers growing the Costa Rican
pineapples resulting in long term employment for two villages and season work for 4 more.

In Obodan there are three primary water sources, two drilled water wells and one tributary
stream. In addition, there are secondary sources of water at schools from hand dug wells. Places
to collect water are few and those whose water supply is directly from surface water are more
like to be exposed to water borne diseases; shallow hand dug wells are less likely than surface
water to be exposed to water borne diseases, especially those of infection due to open wounds,
but still the risks are high for coliform. The deeper and better the well design the less the risk.
Well designed water wells completed in a confined aquifer of adequate depth presents the least
risk of organics, but can present a health risk due to minerals, such as arsenic and fluoride. And
can be quite expensive for the community.

As much as 3 hours or more a day would be necessary to collect water typically by women and
children. This is time that could be spent in school or generating income—if available; as it is
now, while there is little discretionary time (villager make the choice of when and how to use
time) there is ample idle time (villager has no choice when it occurs and has few options on how
to spend it—sleeping or socializing neither the preferred choice).
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The problems boil down to the fact that there is not enough clean water, which is the source for
most illnesses and diseases. It is that simple? Consequently to solve the problem we simply need
to put in another well just about anywhere and offer more medicine. Neither of these solutions in
and by themselves is correct (in most cases and then only at Tier 1). To identify the appropriate
solutions the problems must be well defined; in order to be well defined, they must be
understood, the causes, effects and interrelationships.

Obodan has a lot of potential solutions for its water situation; lack of information about the water
sources, management and alternatives is an underlying problem, not the lack of water.
Assessment is the first line of action to resolve this condition. Assessment fully investigates the
sources, including inputs and outputs, quantity and quality, management and administration
advantages and disadvantages and alternatives to exploit and conserve. This, along with other,
investigations (cause of erosion, solid waste management, sanitary domestic waste facilities, and
the remaining objectives on the Communities prior list) will be addressed in the Sudex Plan.

5.1.2 Sakyikrom, Ghana (Sudex/ EWB Columbia University)
Unsure how to proceed in Obodan; EWB Columbia transferred their focus on Sakyikrom. Sudex
remained as their advisor while continuing to work with Obodan on its own.

Sakyikrom is approximately 15 miles from Obodan on the outskirts the district center of
Nsawam. (See Figure 5.1 for approximate location.) It is located on the planned route of a new
major highway from Accra to Kumasi, the two largest cities in Ghana. Once completed, the new
highway will by pass Nsawam and the economic base will shift from Nsawam to Sakyikrom.
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Sakyikrom is ill prepared to handle the anticipated “boom town” growth. Already, speculators
are buying up the properties with the greatest potential within the community. So far it has been
difficult for the village chief and elder caucus to delegate work assignments to others, so while
they have set up a committee, it is made up of themselves. SDC priorities to date have two focal
points, the first is to meet immediate sanitation needs, and the other is to develop a new central
large market area. Recently, the local school principal has taken an active leadership role and
initiative setting up subcommittees to develop a strategy to meet the needs and prepare a more
substantive community development “master” plan, taking into consideration the significant
projected growth for the village within the next 10 years. Sudex has discussed preparing a Sudex
Plan for Sakyikrom to the Community head Chief, who enthusiastically embraced the idea. The
first of workshops are scheduled for the July 2009.

5.1.3 Huay Nam Khun (Joni Morse Missions/EWB-California Polytechnic State University)
Site

Figure 5.16 – Huay Nam Khun Site Location

154

Huay Nam Khun is remotely located in the “hill country” of the famous hill tribes of Thailand,
located in the northern region between Chiang Mai and Chiang Rai (Figure 5.16). The village is
made up of about 3000 people from five different tribes: the Ahka, Lisu, Lahu, Ahkeau, and
Chinese. EWB Calpoly designed and installed a slow sand filter in primary and junior high
schools with1500 students drinking untreated water (See Figures 5.17.1 – 5.17.14).

Because of the different tribes the students were unsure how to construct a SSF or other project
without creating problems among the different sects. Each tribe has different needs but all are
very receptive to the idea of forming a committee comprised of representatives from each tribe
and social strata. Their remoteness makes it difficult to get to the main markets, so their main
priority is to build a serviceable road over very difficult terrain. Recognizing the enormity of the
road project, the committee suggested that more direct health problems be the focal point, and
that clean water was the first objective. There is a lot support and proactive leadership from the
village that can be difficult to hold in check since each tribe naturally puts its self interests first.
We need to avoid the disappointment of unfulfilled expectations, since it is difficult to regain
momentum after perceived failure. Success builds on success; failure feeds upon failure.
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Figure 5.17.1 – Slow sand filter construction 1 Figure 5.17.2 – Slow sand filter construction 2

Figure 5.17.3 – In Operation

Figure 5.17.4 – Trench line

Figure 5.17.5 – Sampling treated water (in rain)
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Figure 5.17.6 –Screening Sand

Figure 5.17.7 – Concrete line

Figure 5.17.8 – Second slow sand filter

Figure 5.17.10 –

Figure 5.17.9 –

Figure 5.17.11 –

157

Figure 5.17.12 – Which one is which?

Figure 5.17.13 –

Figure 5.17.14 –

While the five tribes work together well, there is still a significant challenge in setting up a
committee that will consider the isolated needs of the individual tribes. There is currently a
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SDC in place that is representative of the community as a whole, but the tribes, each with their
own set of unique circumstances and needs are segmented, resulting in a vying for attention.
Sudex intends to work with the community SDC and concurrently work with the individual
tribes and identify priorities at both levels.

5.1. 4 Balang, Cambodia (Sudex/EWB-New York City Professional Chapter)

Dam Site
Tonle Sap Lake

Figure 5.18 – Site Location
Balang is located in the vicinity of the World Heritage Site of the Angkor Wat in the Siem Reap
province of Cambodia (Figure 5.18). The introductory project was to restore a reservoir that had
been destroyed by the Khmer Rouge as an EWB Project with their NYC professional chapter.
The reservoir serves around 9000 people primarily for rice irrigation. Without the reservoir the
farmers can only harvest once per year, where as with it they could harvest at least two. This
extra crop is the difference been malnutrition and adequate diet, since they do not have enough
money to make up for the food loss (Refer to Figures 5.18.1 – 5.18.12)
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Figure 5.18.1 – Crossing the breach

The breach

The breach

Figure 5.18.2 – Kite Aerial by William Cao

Figure 5.18.3 – Aerial of construction site

Figure 5.18.4 – Construction Site (1)

Figure 5.18.5 –
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Figure 5.18.6 –

Figure 5.18.7 –

Figure 5.18.8 –

Figure 5.18.9 –

Figure 5.18.10 –

Figure 5.18.11 –
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Figure 5.18.12 –

Figure 5.18.13 –

Figure 5.18.14 – Completed Water Gate

Figure 5.18.15 –

Courtesy EWB-NYC

Figure 5.18.16 – Courtesy EWB-NYC
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Cambodia is making great strides in improving its economic conditions, albeit with a poorly
defined and rather chaotic strategy, fraught with corruption, which could well portent significant
infrastructure problems in the future. Almost all development in the rural areas is initiated by a
myriad of NGOs. The communal hierarchy is somewhat complex with various degrees of
corruption permeating through post Khmer Rouge syndromes of distrust and fear still lingering
[60], although at their core, a warm and friendly people despite all they have been through.
However, scars remain.

Creating self reliant committees has been frustrating for the dedicated NGO, Human Translation,
and seeking leaders from each isolated villages that work well together on behalf of the
commune has been difficult.

Introducing the Sudex concept will focus on overcoming the difficulties and building trust. This
promises to be a long process, and will be best be coordinated by a resident extensionalist.

5.1.5 Soroti, Uganda (Pilgrim/EWB-Columba University)
Like Cambodia and Thailand, Uganda (Figure 5.19) has endured a great deal of hardships
including nearly 20 years of displacement of more than 2 million people due to the Lord’s
Resistance Army (LRA) insurgency and forced to live in emergency relief Internal Displacement
Person (IDP) settlements. Much of the devastation occurred in the subcounty of Soroti in the
northeastern region of Uganda. Even with a quasi peace for the last 4 years, the villages of
Soroti are victims of cattle rustling by the feared Karmajo tribe of the north. To add to their
trauma, they have been experienced severe drought interrupted by devastating flooding. The
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effects are obviously overwhelming affecting over 400,000 people.

Extreme poverty is the

predominant state throughout the district. Soroti is a large Sub county made up of many smaller
farming villages made up of people recently returned to their farms. Their tribal ethnicity varies,
though Ateso is the primary language of the region.

Figure 5.19 – Soroti, Uganda

Courtesy EWB-Columbia University

Pilgrim is a small private non profit Ugandan humanitarian organization (NPHO), more
commonly referred to as NGO. Pilgrim has been very active in the area assisting in resettlement
of the IDP.

In addition, it provides emergency response and relief, health clinic services, and

education, as well as, supporting an extensive network of farming co-ops throughout the IDP
resettled villagers.

Its mission is “to restore dignity, self esteem and welfare to the

disadvantaged communities… (throughout) Africa”.
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Their goal is to introduce sustainable

farming practices, cash crop, micro business opportunities and provide education to eradicate
poverty, and to ensure access to health care and clean water, and provide workshops to counsel
the trauma experience of the boy soldiers and women abuse. While the premise of Sudex had
been conceived before working with Pilgrim, Pilgrim has provided valuable lessons about how
Sudex can be improved and best implemented and reinforced the concept of “relative
perspective”.

The villages are very dependent upon Pilgrim which places a heavy burden on them as an
NPHO. Like so many well intentioned humanitarian organizations they become dependent on
the dictates and focused missions of their donors, and consequently, their missions become
blurred. While Pilgrim has a good general plan and continues to provide excellent services, and
remains focused on their objectives, more and more of their time is spent on searching for
funding. This situation reinforces the need of Sudex Planning, especially due to Pilgrim’s
expansive and inclusive vision.

Sudex, Pilgrim and the villages of Soroti make up the ideal parties to enter into a synergistic
alliance and developing and implementing as Sudex Plan that will help Pilgrim meet the needs of
the villages and realize their grand mission.

5.2 New and potential Sudex Projects
There is no lack of potential projects in any one of the countries that Sudex currently works. To
try to pick a project is a daunting task. The goal is to help them all. But like the pan handler in
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the street, you can not give to all, and so you use some sort of preferential selection, usually
subconscious at the time, that compels you to reach into your wallet or purse at any given time.

The opportunities and need for Sudex abound through out the developing world and in many
cases in the depressed areas of the United States, such as the Colonias and some of the Native
American reservations, as well as those in other developed countries. Like all good ideas, the
difficulty is already how to honor the commitments, and maintain quality and assure objectives
met. Sudex seeks to provide guidance, and technical and information extensionalist services to
those who are seeking to help themselves or others. While it is not seeking additional projects
per se, their selection criterion (at least of the time being) is to assist those projects that select it
(directly or through discovery), such as the following examples.

5.2.1 The (Tonle Sap) Lake Clinic (The Lake Clinic-TLC)
The TLC project is the initial stages of implementation. Its objective is to bring shipboard
healthcare facilities to the people living on or near the Tonle Sap Lake in the Siem Reap
Province in Cambodia (www.lakeclinic.org ). Tonle Sap Lake, which is the largest fresh water
lake in SE Asia, is an amazing pulsating hydrodynamic ecosystem. The location can be seen in
Figure 5.18.
With all this notability, there is relatively little information about its environmental complexity
and vulnerability. There is even less information about the estimated 1.1 million ethnically
diverse populations of Khmers, Cham, and Vietnamese who live along its transitional ecotone,
including those living in 60 “floating villages” on the lake itself. (UNESCO) The villagers
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reportedly living on an average daily income of $0.40 are isolated from the high rate of
development occurring around them and are full day away from any medical care. (TLC)

Figure 5.20 – Lake village

Courtesy EWB-NYC

Figure 5.20 shows the village housing during the high season. These homes are on stilts and can
be more than 10 feet above water level during the dry season.
The Lake Clinic boat is dedicated to bringing basic health-services, disease surveillance and
proper medical referrals to the severely isolated and underserved Tonle Sap region of Cambodia.
In addition TLC is associated with a Women’s Center offering family health education and
counseling for Khmer women suffering in the aftermath of the Khmer Rouge. The objective is
to improve the infant and child mortality and morbidity rates, increase the availability of health
care and information, empower women and generally improve the health of all the communities,
thereby increasing individual productivity and reducing poverty levels.
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Environmental systems are extremely difficult to protect and restore once the system is
disrupted. The time to implement a preventive plan is before the disruptors do any damage.
Sudex hopes to contribute by assisting with the development of a regional Sudex Plan utilizing
those plans in place enhanced by incorporating the proactive participation of communities and
the wealth of TLC’s community knowledge and respect acquired by fulfilling its mission into a
comprehensive strategic plan to protect the environment while ensuring the indigenous people
have the basic essential needs and opportunities to improve their standard of living. When
successful, it will serve as a model for the country building on its success at the regional level
and applying the lessons learned from the other Sudex projects.

It is hoped that by creating a partnership with TLC, Sudex can conduct a comprehensive
assessment of the conditions and circumstances unique to floating villages and assist in
developing and implementing a Sudex Plan.

5.2.2 Others
The Lost Boys of Sudan (Colorado Friends of the Lost Boys): The “Lost Boys” of Sudan are
seeking to help restore their homeland, and have already built a clinic and with the help of an
NGO in Colorado are seeking build a school.

Sudex extensionalist is providing engineering

design support, and intends to help them develop a Sudex Plan. (www.cflbs.com )

The China Minorities E-Business Project seeks to explore a new method of poverty alleviation
by increasing rural non-farm based income, building business over the internet in poor minority
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villages that have existing internet and road infrastructure. The pilot project will take place in
rural minority villages in Ningxia, China.

The Cambodia Project is to build a high quality high school in Kep, in southern Cambodia.
(www.thecambodianproject.org )

The Denan Project is located in the desertification area in Ethiopia’s Ogaden Region. Wells
installed and a pipe line lain. Originally there was water, but for unknown reasons now there is
none.

There is a desperate need to find out why and correct the situation.

(www.thedenanproject.org)

The list goes on.
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CHAPTER 6
CONCLUSIONS

6.1 Conclusions
The culmination of this dissertation is a result of 67 years of life experience, 36 years of
professional experience interlaced with 25 years of informal and 18 years of formal academic
studies and research, the last 11 of which were achieved through the Environmental Science and
Engineering Program at the University of Texas at El Paso, augmented by the field experience
made available through Engineers without Borders and its student chapters at Columbia
University and the California Polytechnic State University, and its New York City Professional
Chapter, and most importantly the villagers and in country support organizations in Ghana,
Uganda, Thailand and Cambodia; all converging not on the terminus but the launching point
resulting from the following conclusions.

•

More than 40% of the world population can not afford to purchase the basic essential
needs to live a healthy, productive life, and most of whom will die prematurely as a direct
result.
•

In the current global economy there is no justifiable reason for this state to exist,
since the resources are available to dissolve it.

•

The nearly one hundred years of attempts to alleviate poverty have been
inadequate.
•

One of the reasons is that those most affected at the bottom of the pyramid
are not included in the solution decision process.
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•

As long as totally reliant on outsiders the outcome of implemented
solutions can not be sustainable.

•

Poverty has more impact on more social ills, including economies, war, crime and
environmental degradation (including that portion of global climate change attributable to
human activity), than any other single factor.
•

In addition to the social and moral deficiencies it implies, the direct impact of
poverty on those not so inflicted, has the potential to be far more devastating than
any other perceived root cause currently being receiving most of the attention and
funding…indeed is already.

•

There is a need for a well reasoned integrated wholistic approach to incorporate good
science, appropriate engineering, community planning and sound management, working
as a synergistic alliance to build trust, respect and understanding, so that through
collective learning well founded decisions are made, and well reasoned plans of actions
are implemented to achieve sustainable self sufficiency for all stakeholders within the
community, which will mitigate the devastating impacts on the global community.
•

The Sudex Plan as developed as a result of the experience, study and research that
culminated into this dissertation, has the potential, at the very least, to contribute
to these ends.

6.2 The Next Step
This dissertation provides a good conceptual plan of action to assist communities self determine
its needs, identify ways and means to meet the needs, then to implement the appropriate
solutions in a manner that will ensure the goals are achieved. While the basis of the concepts
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have a long track of record of successful application in the environmental profession, only a few
of the components have been tested in the context of this dissertation, and the results were very
promising. There is a lot of support and interest in preparing and implementing similar plans in
Ghana, Uganda, Thailand and Cambodia.

Using this dissertation as a guidance document, the

next step is gain more experience working with the communities as an extensionalist and
building on and improving on the plan through collective learning. This step is taken within a
week of completing the dissertation, with field work to begin in Uganda, Ghana and Thailand
from June 2009 through August 2009.

6.2.1 Sustainable Development Extension Services (SUDEX)
Concurrently with the continued field research, SUDEX is to be officially launched as an
independent humanitarian services organization (IHSO) connecting needs to resources using the
following basic Sudex concepts:
•

Mobilization of the community through empowerment
o Participatory Community Planning
o Capacity building
o Opportunity
o Accountability

•

Synergistic Alliance

•

Nexus of Consilience

•

Collective Learning

•

Sustainably Self Sufficient

•

Passing on the knowledge
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6.2.2 Sudex Development Plan
Starting at the community level SUDEX’s development plan is to expand to the regional/district
levelÆstate/provisional levelÆnational levelÆcontinental levelÆglobal level, using the
following tactics:
–

–

–

Extensionalist
•

Activator

Training

•

Facilitator

Motivator

•

Coordinator

Advocacy

Information and data source
•

Needs

•

Consultants and experts
–

Engineering

Scientist

–

Business

Financial

–

Planners

Searchers

•

Financing and funders

•

Equipment and supplies

•

Technical resources
–

Tools

–

Appropriate Technology

–

Assessment methods

Nexus of Consilience
•

Networking

•

Linking
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•

Connections

•

Teams

–

Fair Trade Outlet

–

Research

–

Strategic Alliances
•

Communities

•

EWB

•

Universities with Sustainable Development Programs

•

UN MVP program

•

World Bank

•

Development Banks

•

Sustainable Development NGOs

•

Private business and consulting firms

•

Microfinancing

•

Microentrepreneurship

6.2.3 Financial Viability
The ultimate goal for the Sudex Community is to be sustainably self sufficient. The same
ultimate goal applies to SUDEX. Initially, testing and verifying the model will be dependent
upon external financial support similar to Tier 1 of the Sudex strategy. Once the model is
debugged and shown to work effectively, it will be made available to impoverished communities
regardless of stage of development along with technical assistance to prepare and implement a
community specific Sudex plan that will benefit the community (and nation) as a whole.
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.It hoped, but not a condition, that once those communities have reached a level of stable self
sufficiency (Tier 3), they will voluntarily contribute to SUDEX, much like a successful alumnus
of a University will support his or her alma mater.

Many of the SUDEX programs will be financially self sustaining. An informational website will
be maintained by what users are willing to pay, much like how music artists have been able to
successfully and cost effectively sell their music online leaving it up the discretion of the
downloader how much or even if to pay.

Fair trade commodities, artisans, and appropriate

technology innovators will be asked to pay a small surcharge upon the successful sale of their
products. Successful linking and networking arrangements will be asked to pay a “connection
fee”, and possibly advertizing fees can be charged on the SUDEX website. A grant writing team
will be continuously writing proposals, and a fund raising program will actively seeking funds.
Consulting fees will be charged for services rendered to large business firms and NGOs,
governmental agencies, and multilateral banks and organizations.

Only those who can afford user fees will be asked to do so, and then typically subject the
discretion of the user and willingness to pay. All fees collected and funds received will be reused
to maintain the services, improve the model, collect data and provide sustainable development
information and technical assistance, and to support SUDEX communities through Tier 1.
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Essentially the same techniques, strategies and tactics utilized to develop and implement the
Sudex Plan will be applied to SuDeX, with the same expected outcome…sustainable self
sufficiency.

The Beginning.
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APPENDIX 1.0
Community Portrait Characteristics & Indicator Parameters
(Collection of Lists)
Community Life
• Location
o Weather
o Seasons
• Demographics
o Population dynamic
o Families
 Size
 Adults
 Male
 Female
 Children
 Elderly
• Family Structure
o Structure
o Values
• History
o Time
o Place
o Traditions
o Who, when, where, why, how
• Cultural
o Customs
o Rituals
o Traditions
o Myths
o Beliefs
o Taboos
o Arts
 Music
 Dancing
 Painting
 Weaving
 Pottery
 Carving
 Beads
 Jewelry
• Social
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Class stratification
Gender
Age
Education
Social activities
 Holidays
 Family
 Church
 Traditions
 Funerals
 Work
o Pressures
 Goals
 Motivation
 Censure
 Culture
o Problems
 Crime
 Alcohol
 Drugs
 Sex
 Abuse
• Child
• Women
• Men
• Elderly
Life Patterns
o Elders
o Mature Adults
o Young Adults
o Teens
o Youth
o Children
o Daily routine
 Work
 Education
 Play
 Socialize
 Entertainment
 Discretionary time
 Idle time
 Sleep
o Goals
 Ambitions
 Dreams
• Self
o
o
o
o
o

•
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•

For children

o Health
 Life expectancy
• Natural causes
• Premature deaths
o Age
o Birth
 Mother
 Child
o Other Causes
 Diet
 Water
 Environmental
 STD
 Accident
 Crime
 War
 Housing
 Clothing
 Seasonal
 Disabled
 Birth defects
 Mental
 Diseases
• Frequency
• Effects
• Causes
o Nutrition
o Diet
o Social
o Infectious
o Lack of health care
 Hygiene
 Drinking water
 Pollution
• Air
• Outside
• Indoor
o Cooking
o Mosquito nets
• Waste water
• Domestic
• Industrial
• Agricultural
• Stormwater
o Runon
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•

o Runoff
Sanitation
o Waste
 Solid
 Water
• Sewerage

o Mobility
 Transportation
 Distances
 Roads
• Maintenance
Physical Characteristics
Geography
Topography
Elevation
Slope
Weather
Seasons
Geology
Water resources
Surface
Watershed
Upgradient
Downgradient
Quantity
Quality
Groundwater
Aquifers
Characteristics
Recharge
Vegetation
Soils
Local Resources
Food
How far
How often
How much
Quality
Water
How far
How often
How much
Quality
Surface
Groundwater
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Shallow
Deep
Quality
Fuel
Kerosene
Wood
Charcoal
Electricity
Generator
Alternative
Compost
Briquettes
Biogas
Land

•

Ownership
Home
Agriculture
Farming
Orchards
Ranch
Forest
Minerals
Strategic
Precious
Industrial
Energy
Building
Wood
Sand and gravel
Cement
Clays
Reinforcement
Bamboo
Roofing
Attractions
Location relative to attractions
Local
Regional
Regional Resources
Outside sources of resources

Institutional Factors
Politics/hierarchy
Local
Succession
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Regional
National
Economics
Employment
Salaries and wages
Agriculture
Business opportunities
Property rights
Water rights
Banking
Access to markets
Exports
Imports
Finances
Community Services
Customer
Leaders
Populace
Religion
Infrastructure
Public works
Utilities
Water
Energy
Institutions
Government
Health
Education
Government
Regulations
Permits
Legal rights
Property
Technology assessment
Alternatives
Appropriateness
Efficiency
Effectiveness
Applicability
Cost
Capital
Labor
O&M
How to pay
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WTP
Self sufficient sustainability
Score and rate AT (see 3.2)
Opportunity
Microfinance
Conventional finance
Entrepreneurship
Training
Access to information
Attracting employment
Business
Services
Labor
Community
Skilled trades
Professional
Management
Financing
Donations
Volunteers
Government
Taxes
Bonds
Loans
Value of priority function
Service provided
Self sufficient sustainability
Cost benefit analysis
Advantages
Disadvantages
Obstacles
Alternatives
Scoring
A. Assign perceived potential probability of satisfying feasibility criteria based on scale of 1-5.
1 Very unlikely
2 less than 50-50 chance but possible
3 50-50 chance
4 better than 50-50 chance likely
5 Very likely
B. Determine consensus of probability of implementability for each different priority
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C. Determine priorities based on most likely to success
Portrait of the community –Who we are.
1.1
History
1.1.1 Ancestors
Nomads
Hunter gatherers
Farmer
Other
1.1.2 Why here
1.1.3 Life in old days
1.1.4 Leadership
1.1.5 Culture
1.1.6 Traditions and customs
1.1.7 Protocol, courtesies and offenses
1.1.8 Language
1.2

Demographics
1.2.1 Population
1.2.1.1 Immigration
Attractions
1.2.1.2 Migration
Reasons
1.2.1.3 Births
1.2.1.4 Deaths
1.2.2 Statistics
1.2.2.1 Births
1.2.2.2 Deaths
Ages
Gender
Cause
1.2.2.4 Health
Normal illnesses
Who
Causes
Effects
Frequency
When
Prognosis
Abnormal illnesses
Who
Causes
Effects
Frequency
When
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Prognosis
Rare Illnesses
Who
Causes
Effects
Frequency
When
Prognosis
1.2.2.3 Literacy
1.2.2.4 Marriage
1.2.2.5 Divorce
Why
1.2.2.6 Religion
1.2.2.7 Crime
1.2.2 Family
1.2.2.1 Marriage
Why
Husband’s role
Expectation’s of self
Expectation’s of wife
Wife’s role
Expectation’s of self
Expectation’s of Husband
1.2.2.3 Children
Number
Reason
Hopes and Expectations
1.2.2.4 Grandparents
Husband’s
Wife’s
1.2.2.5 Extended family
Siblings
Aunts and Uncles
1.3

Daily Activity per family member
1.3.1 Work
Job
Chores
School
1.3.2 Social involvement
Town council
Committees
Church
1.3.2 Socialize, entertainment, and play
How
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1.4

1.5

1.6

1.5
1.6
1.7

Where
When
1.3.3 Family Time
1.3.4 Travel outside community
How
Where
When (how often)
Why
1.3.5 Time
Discretionary
Idle
Food
What
From Where
Eat where
When
How prepared
Water
Drinking
Cooking
Washing
Self
Children
Elders
Food
Dishes
Home
Animals
Personal
Health
Food
Water
Hygiene
Protection
Insects
HIV
Medical help
Shelter
Clothing
Finances
Income
Source
Expenses
Food
Water
Health
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Entertainment
Socializing
Community fees
Work
Travel
Community Sustainability
1.0

Statement of the problem
1. Excessive Population
2. Consumerism
3. Limited Resources
4. Discrimination
[Sustainability is increasingly improved as each is overcome, but can not
be assured until all have been eliminated.]
a. Gender
b. Race
c. Ethnicity
d. Religion
e. Social Status
f. Education
g. Age
h. Disabilities
i. Region
5. Inequitable distribution
a. Resources
b. Wealth
c. Education
d. Government policies
i. Ethical
ii. Benevolent
iii. Fair
iv. Just
e. Information
i. Unbiased
ii. Credible
iii. Reliable
iv. Sound scientific method [Scientific Court.]
f. Opportunity
6. Environmental Degradation
a. Land
i. Soils
ii. Erosion
iii. Cover
iv. Vegetation
v. Nutrients
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vi. Deforestation
vii. Desertification
b. Water
i. Quality
ii. Quantity
c. Air
i. Quality
ii. Ozone
iii. GHG
iv. Global warming
1. GHG (?)
2. Entropy
d. Biodiversity
e. Aesthetics
7. Poverty
[1-6 exacerbate poverty, which in turn increases 1-6 (except possibly 2);
conversely by reducing any of 1-6 (including 2) poverty is reduced, which
in turn further reduces 1-6, until ultimately, all could be resolved.]
ii.

Focus
[Focuses on poverty for two reasons. 1-In today’s world there is no
reasonable rationalization that justifies poverty. 2- Reducing poverty
results in a positive feedback loop reducing all other problems, and
thereby increasing the prospects of sustainability of the human species,
barring any natural catastrophic event. Otherwise, regardless of a
catastrophic event, the species will not survive. While we might take some
other species with us, the earth will rebound and continue quite well
without us. It is a moot point to argue any loss or gain, but as species we
will have failed, a failure compounded by the fact that we led to our own
destruction along with others. No other species can make that assertion.]
1.
2.
3.
4.
5.
6.
7.
8.
9.

2.0

Poverty
Developing countries (vs. Developed countries)
Basic Needs
MDG
Rural (vs. Urban)
Bottom Up (vs. Top down)
Environmental
Self sufficiency
Sustainability

Background
i. Sustainability
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ii. Development
iii. Community
1. Rural
2. Urban
3. National
4. Global
iv. Basic Needs
[ Strategy is to first resolve primary basic needs for as many as possible,
then addressing secondary needs, while continuing on primary needs until
all are met for all with a system in place to ensure no backsliding,
continuing to address secondary needs while starting to address tertiary
needs (frivolous, and triviality) until all secondary needs are met for all with
system in place to ensure no backsliding; continue to address tertiary needs,
which are forever changing and the main focus is to ensure checks and
balances to ensure primary and secondary needs are met for all forever.]
1. Primary
a. Food
i. Protein
ii. Carbohydrates
iii. Fat
iv. Minerals and vitamins
b. Drinking water
i. Source
ii. Quality
iii. Distribution system
iv. Recovery system
v. Distance and time to retrieve
c. Health care
d. Sanitation
i. Domestic waste
ii. Solid waste
e. Shelter
f. Clothing
g. Security from war and genocide
2. Secondary
a. Gender equality [Essential if others are to be met.]
b. Welfare education
i. Hygiene
ii. Sanitation
iii. Health
1. Disease prevention
2. Environmental
iv. Diet
v. Cooking
vi. Population
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3.0

vii. Birth controls
viii. Rituals, traditions and taboos
c. Empowerment
i. Participation in governance
ii. Secondary education
iii. College
iv. Technical schools
v. Internet
vi. Jobs with fair wages
1. Discretionary income
vii. Mobility
d. Police and fire protection
e. Appropriate technology and construction standards
f. Corruption prevention
g. Protection from fraud, deceit, and misinformation.
h. Reliable, ethical, credible unbiased objective news media
i. Prevention of unhealthy exposure to pollution.
i. Industrial
ii. Social
iii. Personal
iv. Water
v. Indoor air quality
vi. Smoke
j. Protection of natural environment
Development limiting factors
[Overcrowding leads to tragedy of the commons, physical and mental
health problems, crime, and competition for survival.]
3. Community Planning
a. Demographic
i. Population
ii. Birth rates
iii. Death rates
iv. Health statistics
v. Mortality rates
vi. Fertility rates
vii. Replacement rates
viii. Immigration
ix. Emigration
b. Resources
i. Land
ii. Water
iii. Energy
iv. Food
c. Physical limits
i. Geography
ii. Legal boundaries
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iii. Air shed
iv. Watershed
v. Groundwater aquifer recharge and gradients
d. Accessibility
i. Goods and services
ii. Markets
iii. Mobility
[Historical reasons for selecting location of communities:
Water
Food
Land
Security (including isolation)
Resource (e.g. mining)
Trade route intersection
Port
Scarcity (or lack of access to) of community attributes can lead to any
of the following (although not necessarily all):
Dependence
Migration
Dominance
Decease
Premature death
Competition for survival
War
Abandonment
4. Natural Resources
a. Land Availability (Uses)
[Issues: Footprint, loss of permeable surface, effects of
impermeable cover, surface hydrology, flooding, loss of
vegetation, erosion, dust, slides, effects of development on
ecosystems, migration pathways, and biodiversity.]
i. Domestic housing
1. Single family
a. Affluent
b. Middle income
c. Lower income
2. Multifamily
a. Affluent
b. Middle income
c. Lower income
3. Mixed
a. Affluent
b. Middle income
c. Lower income
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ii.

iii.

iv.

v.

vi.
vii.

viii.

4. Living space (including garage)
5. Lot size
Agricultural (including silos, warehousing, and
stockyards).
1. Food
a. Plant
b. Livestock
c. Poultry
d. Dairy
2. Textiles
3. Decor
Commercial
1. Health care
2. Retail & wholesale
3. Services
4. Warehousing
Cultural
1. Social
2. Entertainment
3. Religion
4. Recreation
Institutional
1. Health Care
2. Education
3. Police
4. Fire Department
5. Public works
a. Water treatment
b. Wastewater treatment
c. Garbage TSD facilities
d. Water distribution system
e. Sewerage distribution system
6. Government Administration and support
services
7. Prisons
Roads
Utilities
1. Water treatment and distribution
2. Waste water treatment
3. Power plants and distribution
Business
1. Plant and supporting facilities (including
warehousing)
2. Surface impoundments
3. Effects of air emissions
4. Water discharge
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ix. Parks
x. Reserves
xi. Erosion
xii. Soil loss
xiii. Buffer zones
b. Non renewable resources
[Issues: conservation, natural capital, environmental
impacts, support facilities, mills, refineries, transition
upon depletion.]
i. Mineral
ii. Petrochemical
iii. Construction material
iv. Energy
1. Oil and gas
2. Coal
3. Uranium
4. Shale
c. Renewable resources
[Issues: conservation, natural capital, sustainable and nonsustainable practices.]
i. Energy
1. Solar
2. Wind
3. Biogas
4. Hydroelectric
5. Innovation
ii. Forestry
iii. Fishing
iv. Soil
v. Farming
5. Water
[Issues: Quality, quantity, availability, uses, spoiling, disrupting
cycle, environmental impacts, and conservation.]
a. Source
i. Precipitation
ii. Surface
1. Lakes
2. Rivers
3. Dams
iii. Recharge
iv. Groundwater
v. Seawater
vi. Rain harvesting
vii. Artificial recharge
b. Beneficial Use
i. Drinking
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1. Home
2. Work place
3. Recreation and entertainment
ii. Home
1. Bathing
2. Washing clothes
3. Washing cooking utensils
4. Ice maker
5. Aesthetics
6. Recreation
7. Repair and maintenance
iii. Agricultural
1. Irrigation
2. Processing
3. Consumption
iv. Industrial (includes military)
1. Process
a. consumption
b. cooling
c. heating
2. Facility HVAC
3. Aesthetics
4. Wastewater
v. Commercial (includes government offices)
1. Process
2. HVAC
3. Aesthetics
vi. Construction
1. Dust control
2. Concrete
3. Mulch
vii. Transportation
1. Coolant
2. Windshield
3. Carwash
viii. Energy
1. Hydroelectric
2. Geothermal
c. Water losses (as effects immediate availability)
i. Natural (Percent not recoverable from local water
resources)
1. Evaporation (rate, surface area*exposure)
2. Infiltration [(rainfall-evaporation-runoff as
function of surface characteristics-direct
groundwater recharge as function of
fractures, faults and anthropogenic
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conduits)*surface area as function of soil
properties and depth to groundwater.]
3. Storm water
ii. Home
1. Sewerage
2. Recreation
3. Aesthetics
4. Leaks
iii. Business
1. Waste water
a. Acid drainage
b. Process Discharge
2. Steam
3. Consumption
4. Leaks
iv. Agriculture
1. Pesticide runoff
2. Sediment loss
3. Leaks
v. Construction projects
1. Sediments
2. Erosion
3. Leaks
vi. Consumption export
d. Management
1. Conservation
a. Leak prevention
b. Minimize use
c. Night irrigation
d. Reduce consumption losses
2. Recycle
3. Treatment
4. Grey water reuse
5. Rain harvesting
6. Silt fencing
7. Erosion control
6. Energy
[Issues: Quality, quantity, availability, uses, life cycle analysis,
environmental impacts, and conservation.]
a. Source
i. Non renewable
ii. Renewable
iii. Efficiency
iv. Innovation
b. Beneficial Use
i. Home
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1. Lighting
2. Cooking
3. HVAC
4. Hot water
5. Refrigeration
6. Water pump
7. Repair and maintenance
8. Recreation and entertainment
ii. Agricultural
1. Lighting
2. Machinery
3. Processing
4. HVAC
iii. Industrial (includes military)
1. Lighting
2. Process
a. Machinery
b. cooling
c. heating
3. Facility HVAC
4. Aesthetics
iv. Commercial (includes government offices)
1. Lighting
2. Process
3. HVAC
4. Equipment
5. Advertisement
6. Aesthetics
v. Communication
1. Telephone
2. Television
3. Internet
4. Cellular
5. Fiber optics
vi. Construction
1. Equipment
2. Machinery
vii. Transportation
1. Fuel
2. Battery
c. Energy losses
i. Efficiency
1. Machinery
2. Lighting
3. Process
ii. Misuse (overuse)
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iii. Packaging
d. Management
1. Conservation
a. Proper maintenance
b. Minimize use
2. Secondary recovery
7. Environmental Impact
a. Land
i. Depletion
ii. Nutrient
iii. Acid rain
iv. Soil
v. Vegetation
vi. Impermeable cover
vii. Erosion
viii. Wetlands
ix. Urban sprawl
x. Ecosystems
xi. Biodiversity
xii. Contamination
1. Agriculture
2. Business
b. Mineral Extraction
i. Land
ii. Exploration
iii. Vegetation
iv. Topography
v. Road ways
vi. Spoils/Overburden
vii. Acid drainage
viii. Mill processing/refineries
1. Air pollution
2. Acid rain
3. Hazardous waster
4. Waste water discharge
5. Tailings
6. Surface impoundments
7. Transportation
ix. Wildlife migration
x. Ecosystems
c. O&G production
i. Exploration
ii. Roads
iii. Drilling pits
iv. Storage pits
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v.
vi.
vii.
viii.

Solid waste
Hazardous waste
Wetlands
Pipe line
1. Wildlife migration
2. Leaks
3. Tank batteries
ix. Refinery
1. Air
2. Water
3. Soils
4. Odor
5. Flaring
6. Surface impoundments
7. Solid waste
8. Hazardous waste
9. Transport
a. Truck
b. Ship
10. Leaks and spills
d. Energy
i. Power plants
ii. Dams
iii. Windmill Fields
iv. Solar panels
v. Air
vi. Water
1. process
2. Cooling
3. Steam
vii. Transmission system
1. Grid
2. Network
viii. Solid waste
ix. Fly ash
x. Radioactive waste
e. General Business
i. Plants
ii. Air
iii. Water
iv. Solid waste
v. Hazardous waste
vi. Transport
1. Rail
2. Truck
3. Ship
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vii. Noise
viii. Heat
8. Commercial/Hospitals
a. Land
b. Solid waste
c. Medical waste
d. Water
e. Incinerator
9. Construction
a. Major projects
b. Housing development
c. Land
d. Erosion
e. Runoff
f. Dust
10. Urban Sprawl
a. Land
b. Encroachment
c. Habitat
d. Wetlands
e. Surface cover
f. Vegetation
g. Runoff
h. Storm water
11. Agriculture
a. Nutrients
b. Pesticides
c. Runoff
d. Water consumption
e. Water quality
12. Transportation
a. Roads
b. Land
c. Surface cover
d. Reflection
e. Asphalt absorption
f. Habitat
g. Wild life migration
h. Solid waste (junk cars and yards)
i. Hazardous waste (batteries)
13. Recreation
a. Water front
b. Ocean shoreline
c. Development
d. Water consumption

205

v. Environmental Management
1. Environmental Ethics
2. Environmental Economics
a. Internal Costs
b. External Costs
c. Natural Capital
d. Triple bottom line
e. Life Cycle Analysis
f. Cost benefit analysis
3. Green Engineering
4. Ecological Footprint
5. Environmental Management Systems
6. Sustainability Indices
7. Balanced Scorecard
Indicator parameters
i.
ii.
iii.

iv.

v.

vi.

Economic
a. Business
b. Community
Social
a. Community
b. Quality of Life
Environmental (regional and downstream)
a. Pollution
b. Natural resources
c. Natural capital
Business
a. Locality
b. Manufacturing resources
c. Environmental Performance
Sustainability
a. Population
b. Availability of resources
c. Economic Impact
d. Social Impact
e. Environmental Impact
f. Transitional Planning
g. Feed back
h. Continual improvement
i. Limitations
Weights and Measures
a. Units
b. Benchmark
c. Normalization
d. Qualifiers
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a. Significance
b. Risk
c. Impact
Integrated Model
i.
Benchmark
ii.
Performance Matrix
iii.
Sensitivity analysis
iv.
Performance Scorecard
Part V. Case Studies
Part VI. Applicability
Part VII. Further development
1.1.1.1 Packages (inside the “box”)
1.1.1.1.1 Footprint
1.1.1.1.2 Local pollution
1.1.1.1.3 Air emissions
1.1.1.1.4 Water discharges
1.1.1.1.5 Stormwater
1.1.1.1.6 Groundwater
1.1.1.1.7 Solid waste TSD
1.1.1.1.8 Wetlands
1.1.1.2 Box outside the box
1.1.1.2.1 Biodiversity
1.1.1.2.2 Aesthetics
1.1.1.2.3 Wildlife habitat
1.1.1.2.4 Forests
1.1.1.2.5 CO2 loads
1.1.1.2.6 Upstream
1.1.1.2.7 Downstream
1.1.1.2.8 ETJ
1.1.1.3 The BOX
1.1.1.3.1 Air Shed
1.1.1.3.2 Surface water shed
1.1.1.3.3 Aquifer-recharge, storage, yield, mining
1.1.1.3.4 Geography
1.1.1.3.5 Winds
1.1.1.3.6 Estuaries
1.1.1.3.7 Migration patterns
1.1.1.3.8 Seasons and climate
2.0 Performance Metrics
2.1.1.1 Eco Economics
2.1.1.2 Natural capital
2.1.1.3 For the Common Good
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2.2

2.3

2.4
2.5
2.6
2.7
2.8

2.1.1.4 Willingness to Pay
2.1.2 Quality of life and Standard of living
2.1.2.1 Basic services
2.1.2.2 The Future
3.1.8 Quality of the environment
Bench Marks
2.2.1 Community
2.2.2 Environmental
2.2.3 Sustainability
Indicator Parameters
2.3.1 Community
2.3.2 Industrial
2.3.3 Environmental
2.3.4 Sustainability
Incentives and disincentives
Quantitative Analysis
Normalization
Qualitative Analysis
Matrix
2.8.1.1 Basic Needs (local vs. imported)
2.8.1.1.1 Food
2.8.1.1.2 Health
2.8.1.1.3 Housing
2.8.1.1.4 Clothing
2.8.1.1.5 Fuel (cooking and heating)
2.8.1.2 Services
2.8.1.2.1 Governance
2.8.1.2.2 Welfare
2.8.1.2.2.1 Police
2.8.1.2.2.2 Fire
2.8.1.2.2.3 Public Works
2.8.1.2.2.4 Education
2.8.1.2.2.5 Subsistence
2.8.1.3 Transportation
2.8.1.4 Employment
2.8.1.5 Quality of Life
2.8.1.6 Institutional factors
2.8.1.7 Environmental Factors
2.8.1.7.1 Footprint
2.8.1.7.2 Pollution
2.8.1.7.2.1 Imported
2.8.1.7.2.2 Internal
2.8.1.7.2.3 Exported
2.8.1.7.3 Air emissions
2.8.1.7.4 Water discharges
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2.8.1.7.5 Stormwater
2.8.1.7.6 Surface water
2.8.1.7.7 Groundwater
2.8.1.7.7.1 Aquifer-recharge, storage, yield, mining
2.8.1.7.8 Solid waste TSD
2.8.1.7.9 Wetlands
2.8.1.7.10 Estuaries
2.8.1.7.11 Forests
2.8.1.7.12 Biodiversity
2.8.1.7.13 Wildlife habitat
2.8.1.7.14 Aesthetics
2.8.1.7.15 Land degradation
2.8.1.7.16 Urban sprawl
2.8.1.7.17 Migration patterns
2.8.1.7.18 Climate
2.8.1.8 t transition plan
The primary essential needs to sustainable are the essential basic needs plus opportunity.
Primary essential opportunities
Participatory governance
Literacy
Information
Education: basic 3 R’s education guaranteed for all bare essential with along with
information provides empowerment to improve as the system allows:
Secondary education
College,
Training (skilled trades and professions) these are important to the community to
the degree that they provide sufficient education to hold down a job within the
community ideally or secondly provide income source back to the community as
the worker lives or commutes to an distant place to work.
Employment through jobs or privative business and/or self employment

209

11839 Parliament St., # 813
STEPHEN FORBES, P.E., P.G.

San Antonio, Texas 78216
(210)377-2340

Sforbes@ForbesEnvironmental.com

Registered professional environmental engineer (P.E.) and hydrogeologist (P.G.) with 35 years of
experience in the environmental field. Independent private practice as environmental engineering
consultant since 1984 specializing in resolving environmental problems and mitigating
environmental concerns. Conducted environmental site investigations, ground water and risk
assessments, remediation oversight, and regulatory compliance audits, and served as project
engineer and manager for projects ranging from $15,000 to $5,000,000. Clients included small
businesses, municipalities, and Fortune 500 companies, with projects located throughout the
western United States, Alaska, Texas, Arkansas, Ohio, and New York as well as Costa Rica and Mexico.
Environmental management experience in a wide range of industries including: mining, energy, oil refineries,
smelters, uranium processing, manufacturing plants, hospitals, as well as Superfund sites, municipal landfills and
underground storage tanks (hazardous waste, gasoline and diesel), including environmental audits, management
systems, and liability risk management. Through this broad background have attained an expert status in
environmental regulations and policy issues (including air, solid waste, water, and hazardous material), and provides
litigation support to environmental attorneys as an expert witness. The management experience includes strategic
planning, global consultant management, ISO 14001, pollution prevention, and water and energy conservation.

Over 10 years of experience in developing countries including India, Cambodia, Ghana, Mexico, Thailand
and Uganda working with communities to prepare and implement their own sustainable development
extension plans to eradicate extreme poverty through proactive participatory community mobilization and
capacity building to ensure self reliance and continuous improvement (PhD studies).
EDUCATION
• PhD,

Environmental Engineering and Sciences, Uni. of TX-El Paso;

8/00-5/09

• M.Sc., Environmental Sciences, University of Texas, San Antonio,

9/79-8/82

• B.Sc., Mining Engineering (concentration-environmental), UN-Reno, Nevada,

1/69-5/73

ACADEMIC PAPERS and PRESENTATIONS
•

PhD-Dissertation (5/2009), Sustainable Development Extension Plan (SUDEX): Community mobilization
through proactive participation and synergistic alliance to alleviate proverty and achieve sustainable self
sufficiency.

•

Bryse, Gaboury, et.al. (5/2009) , Providing a reliable irrigation system to support a community in need,
American Society of Civil Engineers, Met Section , New York City, NY
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•

Forbes, S. and C.D. Turner (publication pending). Sustaining Continuous Increases in the reduction of poverty,
Consilience, Columbia University’s Journal of Sustainable Development.

•

Forbes, S. and C.D. Turner (2008). Strategic sustainable development extension plan to alleviate poverty, LBJ
Journal of Public Affairs, 19, 93 – 102. http://www.lbjjournal.com/node/77

•

Forbes, S. (2007)

Social Responsibility Engineering; Good water neighbors; Community Planning Studies

Middle East Delegation (Israel, Palestine, Jordan), University of Texas, Austin, U.S. Department of State’s
Bureau of Educational & Cultural Affairs UTEP Grant (PI-Ed Hamlyn, UTEP).
•

Forbes, S. (2006),

Water work in developing countries; National Ground Water Association, 2006 Ground

Water Exposition, Las Vegas, Nevada.
•

Forbes, S. (2004). Industrial Sustainability as an Aspect of Community Sustainability (In Developing
Countries), Air Waste Management Association, 2004 Annual Conference, Indianapolis, IN.

PROFESSIONAL REPORTS (list available upon request)
Authored over a hundred peer and legally reviewed professional technical and regulatory reports most of which are in
the Federal (EPA) and/or State public records, and all of which are prepared to hold up in a court of law. The reports
addressed Remedial Investigations(RI), Remediation Feasibility Studies (FS),
Assessments (EA), Environmental Impact Studies (NEPA, EIS),

Environmental Endangerment

Corrective Action Plans, Ground Water

Assessments, Environmental Site Assessments(Phase 1,2 & 3 ESA), Health and Safety Plans, Risk Assessments (RA
and TRRP), Environmental Management Plans (EMP and EMS), Statistical Analysis and QA/QC, Storm Water
Management Pollution Prevention Plans (SW3P) and Spill Prevention Control and Countermeasure Plans (SPCCP).
PROFESSIONAL REGISTRATIONS
•

Registered Professional Engineer-Texas 58584

•

Licensed Professional Geoscientist-Texas 3181

•

Certified Hazardous Materials Emergency Response Health and Safety Training (HAZWOPER)

•

Corrective Action Project Manager –Texas-00867

•

Texas Commission on Environmental Quality (TCEQ)-Enviro-mentor (provides pro bono support to small
disadvantages businesses to comply with regulations and resolve environmental issues.

PROFESSIONAL AND ACADEMIC AWARDS
•

Engineers Without Borders 2008 Founders Award

•

National Science Foundation Scholarship (2000-2005 course work- $3,400 per academic year)

•

1st Phase EPA P3 Grant Award, 2008, $10,000 (Co PI with EWB Columbia for Uganda Project;

•

2nd phase EPA P3 Grant Award, 2009, $75,000 (Co-PI-with EWB Columbia for Ghana Project)

•

2nd Phase EPA P3 Grant Award, 2007, Honorable mention (Co PI with EWB Columbia for Ghana Project)

•

1st Phase EPA P3 Grant Award, 2006, $10,000 (Co-PI-with EWB Columbia for Ghana Project)
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VOLUNTEER ACTIVITIES
•

•

Engineers Without Borders-Professional advisor
o

Columbia University: Ghana

o

California Polytechnic State University: Thailand

o

NYC Professional Chapter: Cambodia dam design and irrigation system restoration

o

Ghana National Chapter-Founder

o

University of Texas-Mexico

Friends of Earth, invited to participate in fact gathering delegation from Israel, Jordan and Palestine to US
regarding transboundary cleanup of the Jordan River visited UT, TAM, and UTEP to learn methods and
systems. .

•

Engineering advisor to Colorado Friends of the Lost Boys/Found Men organization. The Lost Boys, now
young men, have already built a health clinic for their community and now seek to build a school.

•

Environmental engineering assistance in India with International Senior Executive Corp.

Assisted in

developing an environmental management system for a large cement plant in the remote regions of
Rajashathan.
•

AWMA/PTP environmental delegation to China;

•

Volunteers In Probation, working with gang youth in San Antonio

PROFESSIONAL ASSOCIATIONS
•

National Ground Water Assoc. (Professional Div.)

•

Society of Mining Engineers (Environmental)

•

American Society of Civil Engineers (Environmental)

•

Engineers Without Borders

•

Member of San Antonio Scientific Advisory Board

•

Texas Commission on Environmental Quality-Small Business Technical Assistance Advisory Board
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